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Methods of IN a recent issue, it will be remem- 
Lighting. bered, Dr. Lodge referred to the bar- 


barous methods still employed in the production of arti- 
ficial liz ht,and he did not exempt from criticism the elec- 
trical method which, as he correctly showed, caused a large 
waste of energy. Oneof our contributors this week takes 
up the question and proves that notwithstanding the 
great waste entailed in the manufacture of light, the pro- 
cesses in which electricity is employed are far superior in 
economy to processes of gas illumination. Ashe puts it 


gained in mechanical manufacture. 
or similar there ought to be no difficulty of obtaining uni- 
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aptly, the waste of evergy with the electric systems takes/ to lower the curtains or draw the blinds, and thus 


place before reaching the lamp, which in itself is quite ef- 
ficient, whereas in the yas illumination the preliminary 
processss are quite economical, whereas the waste takes 
place particularly in the burner. 





Storage Battery IT has long been recognized that in 
Manufacture. order to obtain equal action in stor- 

age batteries of the same group as well as to obtain an 
appreciable life from them, they require to be of uniform 
character, both as regards the supporting metal and the 
active material. How to obtain this uniformity has been 
the subject of considerable study, as the processes hereto- 
fore employed in the manufacture and still used in the 
majority of cases are hand processes. A contributor to 
our coiumns this week, in pointing out the defects which 
arise from these hand processes, describes ingenious ap- 
paratus by which the uniformity of storage batteries is 
With these methods 


form plates and increased life for the battery. 





Aleradiing Current THE admirable description of experi- 
Motors, ments which Prof. Elihu Thomson 


and Mr. M. J. Wightman give in the field of alternating 


current motors will, we are certain, place this subject in 
a clear light before our readers. The reduction of the 
phenomena described to the analogy of wave propaga- 
tion is a must happy conception, and one which 
will go far towards clearing up the difficulties 
which beset the student in the understanding of 
“‘lag” in contiguous currents. The authors refer 
to the similarity of their work and that embodied in the 
recently published description of Mr. O. B. Shallenberger’s 
meter. This will probably create no surprise among those 
who are familiar with the remarkable activity now going 
on in the alternating current and meter fields. At the 
same time they take into consideration the work which 
Prof. Elihu Thomson has done in the past, and which is em- 
bodied in his former publication on the subject. The case, 
indeed, is quite similar to that of the simultaneous work- 
ing of Mr. Tesla in this country, and Prof. Ferraris 
abroad, on the same lines of investigation. 


A New 
Alternating Motor. 


THE addition of an alternating motor 
as a part of the system of the West- 
inghouse Company, as described in another column, can- 
not fail to greatly enbance,its value asa source of profit. 
The simplicity of the motor itself, requiring, as it does, 
no moving contacts whatever, reduces the attention 
necessary to be given to the machine to a minimum; and 
where the motors are placed in incompetent hands, this 
may amount to an im portant gain. It will be poted that, 
as it is at present constructed, the operation of the motor 
requires a third, or return, wire in addition to the two 
wires of the ordinary supply circuit. While this may be 
looked upon as a disadvantage it seems reasonable to be- 
lieve that not a long time will elapse before this will be 
done away withand the alternating motor be operated 
with two wires as in the case of the continuous current 
machine. Considering the rapid progress which has been 
made in the application of the alternating current, and 
the large amount of original work which it involved, great 
credit is undoubtedly due to those who have brought the 
system to its present state of perfection, and of which 
America can unquestionably claim the lion’s share, 





Mrs, Partington’s IT was a significant episode at the 
Broom, street railway convention in Wash- 
ington last week when, after the members had practically 
given up the best part of two days to the dis- 
cussion of cable roads and electric railways, one of the 
delegates got up and objected, on the ground that he 
came tbere to hear about horses. The cable and elec- 
tricity he looked upon as theoretical things and costly in- 
novations, which he did not care to hear about. He wanted 
to learn how to make money out of a horse-car road—a thing 
he had never been able to do--and if he could not be told 
something about horses and hay, the proceedings had 
little interest for him. But this pathetic appeal was 
wasted. Mrs. Partington had once more tried in vain to 
mop back the onrolling Atlantic, and the convention, 
more in sorrow than in anger, distegarded the 
pathetic protest and adjourned for lunch. We would 
advise our horse-car friend. who has so far sought in vain 
to make money out of his business, to try a little of the 
electricity that ** them theoretical fellers” are recommend- 
ing so warmly, and he will have more bother about his 
accumulating money and less about his accumulating ma- 
nure, which has hitherto been such a burden on his mind, 
and such an offense to his neighbors. 
Electric Lights and CHIEF WALKER, of the Electrical 
Marriage. Bureau of Philadelphia, has had oc- 
casion to complain to the police of several cases of mask- 
ing the are lights in that city by persons to whom the 
superabundance of light is objectionable. He reports that 
among the people who do not like the lights are some who 
‘have marriageable daughters, who complain to their 
parents about the bright rays.” The young ladies say 
that when their sweethearts call they are obliged 


while securing privacy cannot themselves see the passers 
by. We have no doubt there is something in this par- 
ticular grievance, especially where the ‘coy nymph” has 
a lover whose ‘‘ fond address,” to use Pope’s well-known 
line, she ‘* Not quite indulges, nor can quite repress.” 
Mr. Walker says that in some cases the indulgent parents 
have put up awnings to insure to the ardent lovers a 
tender gloom in which to exchange their kisses 
and vows. While Mr. Walker does well to 
move against obstructors of the lights on general 
principles, we trust that in these special cases he will be 
gentle and forbearing. It was never intended that a full 
2,000 c. p. arc light should be stuck opposite love’s bower, 
and where the young people file a confidential complaint 
in regard to the inconvenience that the light causes them 
in the hours of courting, we think the light should be 
masked, say from 7 to 10 Pp. M., or be moved away a 
block. 

Subway HOWEVER good the intention of the 

Troubles. present Board of Electrical Control 
in this city may be in its efforts to put electrical conduc- 
tors under ground, the events of the last few days would 
seem to prove that in some instances work has been done 
hastily, and on the other hand that the conditions exist- 
ing in our streets have not been taken into full considera- 
tion. It is needless to refer to the fact that even the best 
insulations rapidly deteriorate under the influence of great 
heat, and hence the placing of conduits in close proximity 
to the steam heating pipes in the streets of this city must 
be considered an ill-advised step, when, as the result now 
shows, wires drawn through the conduits but a short while 
ago have entirely failed, and the paraffine in some in- 
stances can be heard boiling in the conduits. Again, as 
we note in our columns this week, the conduits have, it 
seems, not been constructed with sufficient care to pre- 
vent the accumulation of gas; nor have the cables re- 
ceived sufficient protection from lightning. The result of 
this oversight was shown by the explosion of gas, accu- 
mulated in the conduit, which blew up two of the man- 
holes. What the effect on the conduit itself may be of 
such an enormous strain is a subject for conjecture ; but 
it is difficult to believe that the strain did not also damage 
the conduit to such an extent as to admit water and gases 
even more freely than before. These instances point to the 
fact that more care should be exercised in the laying down 
of these conduits in order that odium may not be brought 
on the whole system ; and the board, for its own protec- 
tion, ought to see to it that the errors of the past are not 
repeated. 





Electricity for THERE could be no mistaking the 

Street Railways. keenness of the interest felt in elec- 
tric locomotion by the street railway men who assembled 
in Washington last week, and of whose proceedings we 
give a report in this issue. It is the question of the hour 
for a very large number of roads, and it is evidently 
going to be answered in the affirmative in a great many 
instances by the adoption of one or other of the electric 
systems, The success with the cable, to which attention 
was drawn by Mr. Holmes, of whose advocacy any 
interest may well be proud, is at once striking 
and convincing. By that we mean that while it proves 
much for the cable in good hands, it is not less eloquent 
for electricity as one more means, and a better, of replacing 
horses. As we have said before, the competition does not 
lie between electricity and the horse, but between electri- 
city and the cable. The horse is already out of the run- 
ning, and of the various substitutes for him the only two 
commanding attention are the cable and the electric 
motor, Between these two methods no final decision 
will or can be made for the present, Probably there 
will be many new cable roads put in where cities have a 
large population, but even in those cases there will simply 
be a postponement of the verdict for electricity with its 
half a dozen ways of handling and propelling a car. No 
one can say that electric propulsion came worsted out of 
the discussion at Washington. Mr. Bracken certainly 
made a most favorable impression in regard to storage 
battery cars, while Mr. Blackwell on the conduit system, 
and Mr. Sprague and Mr. Mansfield on overhead 
methods of operation, were listened to with marked 
approval, Of course, there was criticism, and 
some of it was pertinent, but at the worst it only meant 
that a few details were still defective, and not that the 
principle was a failure in its broad application. It seems 
but a day or two ago that we were told that no electric 
road had ever run with more than one or two cars, and 
never could; while now roads of ten, twenty and thirty 
cars are becoming matters of weekly note. If any- 
body thinks that electrical engineers have reached their 
best results in the work thus far done, and hugs 
the belief, we can only be sorry for his delusion, and sug - 
gest that he study not merely the advance that has been 
made in electrics in even the last five years, but the 
history of the improvements in steam and cable locomo- 
tion. Perhaps there was no more significant statement 
made, moreover, in the convention than that in Quincy, 
Ill, and Cleveland, O., the consent of the property owners 
to the new electric roads to pass before their doors was 


overwhelming in its unanimity. 
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Phenomena of Magnetic Propagation. 





BY PROF. ELIHU THOMSON AND MERLE J. WIGHTMAN. 


The numerous instances in which different minds have 
simultaneously, or almost simultaneously, followed the 
same channel with a similar outcome in results, especially 
in the field of invention and discovery is almost suffi- 





cient to convince one that the-mental processes are but 
illustrations of the general evolutionary process. 

In no field have there been so many instances of this 
kind as in the rapidly developed and developing electrical 
field. Indeed, this is natural, since in a field which is 
developing very rapidly, or in which many discoveries or 
invention are being made in a comparatively short period, 
it is to be expected that if independent discoveries or in- 





Fig. 2. 


ventions are made by different persons that they are most 
apt to occur at periods not very far apart. 

The authors have noticed recently a published account 
of a new meter for alternating current work invented by 
Mr. O. B. Shallenberger, of Pittsburgh. It is chiefly in- 
teresting from the fact of its containing certain elements 
of a novel character, by means of which a continuous mo- 
tion or rotation is produced from alternating currents, The 
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authors have been at work for some time past in almost 
identical lines of experiment with the result of indepen- 
dently arriving at the same device which Mr, Shallenber- 
ger has shown in his meter, together with a number of 
other interesting and curious combinations of devices 
which give rise to motion from a single alternating cur- 
rent circuit, and without the existence of a separate 
branch or circuit of different phase of alternation, such as 





has been described by Prof. Ferraris, It is needless to 
say that the work of Mr. Tesla has involved the use of two 
alternating currents of different phase. 

A conductor or coil carrying alternating currents may 
be conceived of as throwing off, with each pulsation of 
current, lines of force or magnetic waves. The waves of 
magnetism propagated from the ends of a coil in which 
the alternating currents flow, seem to be in & manner 


analagous to the puffs of steam emanating from the ex-|dition to the alternating current coil. 


haust of a high-speed engine. With magnetism we would. 


of course, have two different kinds of puffs corresponding 
to waves of different signs. To obtain rotation from the 
puffs of steam, we have only to cause them to impinge 
against the blades of a small paddle wheel. It was found 
that the magnetic puffs also produced rotation when they 
were allowed to react on the edge of a centrally pivoted 
disc of iron, as shown in Fig. 1. In this case the core of 
the magnet B was prolonged at one end of the coil. A 
light and delicately pivoted iron disc D, placed with one 
edge near to the iron core at any point along its length, 
was set into quite brisk rotation. The tendency to cause 
rotation was greatly increased when the portion of the 
core C projecting from the coil was of unlaminated iron, 
and still further improved by the use of steel. The action 
was then so vigorous that the disc would rotate at the 
outer end of a core even at a distance of three or four feet 





from the coil, the wound portion being nine or ten inches 
in length. 

The explanation of these phenomena seems to be that, 
as the circuit of lines of force from the coil A expands, a 
great number of lines endeavor to follow the iron path 
offered by the core C. The iron core, especially if un- 
laminated or if of hard metal, offers a hindrance to a sud- 
den passage through it of magnetic lines; that is, each 
magnetic wave as it advances along the core has a certain 
amount of work to do in turning over the molecules in a 
position of new and reversed polarity. This work of 
polarizing or changing the polarity of the molecules of the 
core requires an appreciable time, so that the magnetic 
polarity rolls, or is propagated, along the cure in the form 
of awave. The increased effect of the unlaminated core can 





be explained by the fact that it offers greater hindrance 
to the progression of magnetism on account of internal 
induced currents. The waves in consequence are forced 
to move slower and a greater number of the lines of force 
of each wave appear externally to react on the disc. Hard 
steel offers an additional hindrance due to its greater mag- 
netic friction or resistance of the molecules to polariza- 
tion. It seems to follow from the fact that rotation en- 
sues with such a long length of core as mentioned above, 
and that the waves of opposite polarity follow each other 
in rapid succession throughout its whole length, there 
might exist at any instant one or more consequent poles 
after the manner illustrated in Fig. 1. These progressing 
waves or poles induce poles of opposite signs in the ad- 





jacent edge of the disc, and, as they advance, attract those 
of the disc, causing it to rotate. 

It is beyond the scope of the present paper to enter into 
ali the theories of action of the devices described. It is 
evident that the above device alone offers a field, the 
thcrough investigation of which would more than over- 
reach the limits of such a paper. 

In these experiments we have a beautiful exemplification 
and proof of the existence of atrue magnetic friction as 
well as the retarding effect on the development of mag 
netism due to the induced currents set up in solid bars. 
We have found that even when the core is thoroughly 
laminated the magnetism travels in the same way, 
though the effects are feebler, due to the absence of in- 
duced currents. The knowledge of this would naturally 
lead to the arrangement shown in Fig. 2, which, hoWever; 
in substance preceded with us the experiment shown 
and described in connection with Fig. 1. 

In this experiment a closed circuit, such as a band of 
copper or a coil FE, the terminals of which are joined, was 
located at some position on the magnetizable core in ad- 
The position 
shown ig at one end of the core, where the strongest 
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derlie or be a portic ‘ough alter- 
nating currents The closed cir then 
becomes the § d€urrents, and these currents 
act to hin int of field at that part 


is located; that is, the 





to slow up in passing through the closed circuit coil 
and, in consequence, more lines are forced out from 
the side of the core. This is equivalent to the prop- 
agation of a consequent pole along the core over 


that portion covered by the closed coil. The application 
of either the edge or the flat side of adisc of iron Dtosuch 
a construction of core and winding results in rotation, as 
in Fig. 1, and for similar reasons, It isa fact, which at 
first. seems.vety remmitkable, that the disc may be applied 
atany: along the length of the coil and undergo 
rotation in the same sense. The most powerful effect is 
found when the centre of the disc is located in a line 
which divides the two windings. 

Reference to diagrams, Figs. 3,4 and 5, will assist in 
making this action clear. The dotted lines represent the 
probable distribution of magnetism at three successive 





' 
Fig. 11. 


instants of one alternation. The fact before referred to is 
not difficult of explanation when we consider that both 

the alternating and closed coil have currents circulating 
in them differing in phase. Both of these currents cir- 
culating around the same core must have their respective 
magnetizing influence upon that core. The influence of 

the alternating coil, asstated in regard to the experiment 

of Fig. 1, extended over several feet of core. It follows, 

therefore, that the currents in the closed coil should also 

affect a considerable length of core, and exert the retard- 

ing influence even to the centre or outer end of the excit- 

ing coil. 

Referring to Fig. 2 it is evident that we might have 
closed windings at each end, and operate on two or more 
rotary armatures, or we might bend the magnet in such a 
form that both ends acted to propel the same armature. 
Fig. 6 shows an adaptation of the principle described to a 


al 


simple motor device, in which the effect of both ends’ is 
uiilized. It consists of a laminated closed core of iron, 
wound with three separate coils ; one of these coils A A’, 
in which an alternating current is sent, tends with each 
alternation to produce consequent poles on a line marked 
NS. The other windings consist of closed circuits cover- 


YM 





Figs. 12 AnD 18, 


ing opposite quarters of the ring at one side of the line — 


joining the poles. 


The action of this arrangement will be easily under- ’ 


stood from the explanation of the action of the device 
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show tn Fig. 2. 
coils B B, cause the poles, which would ‘naturally 
be produced on the line NS, to first appear at N’ S’, or even 
further in that direction ; but the retarding effect of the 
coils B B. being exceedingly temporary, they immediately 
shift to the position NS. This appearance and immediate 
shifting of poles, of course, occurs with every alternation. 
A disc of iron or copper D, or an armature with closed 
circuits wound upon it, when mounted within the ring, 
will rotate with considerable energy. 

An excellent form of armature for this device consists 
of an iron core covered with a sheathing of copper and 
provided at each end with flanges extending up on both 
sides so as to be acted on by all the lines of force except 
those extending from the outer edge of the ring. In this 
case the ring was mounted vertically. The device used in 
our experiments was provided with windings on all four 
quarters. With this construction rotationin either direc- 
tion could be produced, depending on which pair of 
epposite circuits are closed upon themselves. It will also 
be evident from what has been said that the same effect 
could be produced with only one winding <A, provided a 
portion of the turns upon opposite quarters are short 
circuited. 

Fig. 7 illustrates another method of producing the re- 


tardation of magnetism. In this device the closed band 
or coil E of, Fig. 2, is replaced by a stout piece of sheet cop- 
per F, which is inserted between a portion of the disc 
and the alternating coil A. The best effect is obtained 
when the centre of the disc is on a line with one of the 
transverse edges of the copper plate. A portion of the 
lines of force propagated from the coil A tend to pass 
through the overhanging side of thedisc Din completing 
the magnetic circuit. A portion of them have to pass 
through the copper plate before reaching the movable 
disc, and, owing to opposing induced currents set up 
therein, are retarded or delayed behind those which reach 
the disc without having to pass through the plate. The 
effect of this is equivalent to that of the consequent shift- 
ing pole of the device of Fig. 2, and rotation results. Fig. 
8 is a modification of the device just described, by which 
almost all the lines of force from the coil A are caused to 
enter the disc, therefore producing more powerful effects. 

Fig. 9 is a still further modification. A ring or coil 
H, closed on itself, is substituted for the plate G of Fig. 
8. This coil is let into a recess in the pole, so that the 
disc or armature D can be brought very close to the core 
of the alternating magnet. Two such magnets applied to 
opposite sides of' the disc increase the effect and tend to 
‘balance each other’s direct attraction or repulsion for the 
same, . 


The induced currents in the closed 


Fig. 10 shows a form of construction from which in- 
creased effects are obtained, due to a lowering of the 
magnetic resistance. It consists of a ring of laminated 
iron B, having a slot cut in it radially, sufficiently wide 
to allow the disc of copper Dto revolve freely between 
the poles thus presented to each side of it. A quarter of 
the ring is cut away in order to show more clearly the 
disposition of the closed coils or bands. These 
are let into the transverse grooves in the face 
of the pole. In this experiment a number of 
grooves were cut and a separate band was let into each 
groove, the bands being always closed upon the same side 
of the ring. Both faces or poles were provided with re- 
tarding coils in the same sense. The effect of this device, 
when an alternating current is passed through the excit- 
ing winding A, is to cause waves of magnetism to flow 
across or between the polar faces in the direction of the 
arrow. Theeffect of the divided closed band is to cause 
each successive pole or portion of polar face, in the direc- 
tion mentioned, to be retarded a little behind the previous 
one, This is due to the fact that the first or lower portion 
of the pole is not encircled by any closed band; the next 
portion is surrounded by one band; the’ third portion by 
two bands; the fourth by three, or in this case all of the 
closed conductor. If the edge of a copper disc is intro- 











duced between the polar faces, it tends to rotate for the 
same causes as were present in the previous cases. The 
disc is the seat of induced currents which are reacted on 
in a similar manner to the poles which were induced in 
the iron disc. 

It may assist toa more perfect understanding of the 
effects described above to consider them as the result of 
the reaction on one another of parallel and opposing cur- 
rents. This we can do with all of the devices described 
except that of Fig. 1, where a laminated core was used. 
Here we have almost entirely to deal with the sluggish- 
ness of iron to changes in magnetization. Of course, con- 
ductors carrying currents react on each other only 
through the medium of the magnetism developed around 
them, so that, strictly speaking, we should only consider 
the magnetic effects. However, we know the unlike poles 
correspond to parallel currents in that they produce at- 
traction. Like poles repel and correspond in effect to 
opposing currents. 

Let us pow consider one of the simple cases from the 
devices described, such as that shown in Fig. 9. The 
effect of the alternations of currents in the coil A is to 
induce currents almost simultaneously, that is, currents 
the maximum strength of which occur at the same time, 
in the disc above the core B, and in the closed winding 
H. These induced currents would necessarily lag in 





phase up to 180 degrees, as a maximum, behind the in- 
ducing currents. The diagram, Fig. 11, probably repre- 
sents very nearly the actual relation of the different cur- 
cents. The curve a represents the inducing current in 
coil A. Its effect is to produce two currents, one, c, in the 
closed coil H, and another, d, in the portion above the 
core B, the current d being slightly weaker on account of 
the greater distance from the inducing current. The por- 
tion of the disc which is above that part of the core en- 
circled by the winding H has also a current induced in it, 
but this current lags more behind the current in coil A 
than the currents induced in coil H, from the fact that the 
magnetism from the coil A is retarded by currents in H 
before reaching the disc. 

The curve 6 represents this current. It will be seen 
that the currents ¢ and d in the disc D and coil H, re- 
spectively, are in like direction, and occur simultaneously, 
The result is that those currents in the disc tend to place 
themselves directly over the coil H, and in so doing carry 
the disc with them. It will also be seen that the effect of 
the currents a and b is to repel, but the current b must 
necessarily be comparatively weak, and, consequently, 
has little effect on the general result. The currents b and 
c also react on one another during a portion of a phase of 
alternation with a preponderating tendency to attract. 


TOR. (See page 222.) 


This effect is probably nearly balanced by the repulsive 
action between a and b just mentioned, so that the cur- 
rent b adds nothing toward the rotative effect, but is used 
up in wasteful heat. It is evident that if we could dis- 
pense with the current b, although the power of our motor 
would not be altered much, the efficiency could be con- 
siderably increased. This is doubtless impossible to obtain 
without commutation. The authors have constructed 
several devices embodying this idea, the details of which 
cannot now be given, 

A curious and interesting experiment is illustrated in 
Figs. 12and 18. If a magnet A, with core laminated in 
one direction and in which alternating currents are sent 
is inclined at an angle of about 45 degrees, and its upper 
edge is presented to the lower side of a copper disc, rota- 
tion ensues when the laminations are horizontal, as shown 
in Fig. 18; while no effect is produced when the lamina- 
tions are vertical, as in Fig. 12. 

The explanation of the phenomena is very simple. 
Lines of force are propagated in all directions from the 
iron core B. Part of the lines which reach the disc pass 
out from the end of the core, while another part reach the 
disc directly from the upper side. When the magnet A is 
placed as in Fig. 18, that is, with the laminations hori- 
zontally, those lines which come out directly from the up- 
per side of the magnet have to pass through the plates 
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making up the core, and the result is the production of 
induced or eddy currents in those plates. These currents 
hinder the flow of magnetism, as in the devices previously 
described, so that the magnetism from the end of the core 
strikes the disc first. The wave of magnetism which 
reaches the disc, consequently flows in the direction of 
the arrow shown, and causes the disc to follow the same 
direction of movement. 

When the laminations are vertically placed in relation 
to the disc, no rotation occurs from the fact that all the 
lines of force coming from both the end and the upper 
side of the core strike the disc simultaneously. 

This experiment illustrates very forcibly the desirability 
of arranging the laminations in electrical apparatus, in 
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friends who are fond of somewhat difficult mathematical 
problems might employ their best efforts. 





The New Westinghouse Motor and Station Switch- 
Board Arrangement. 





As announced some time ago, work has been actively 
prosecuted by the Westinghouse Electric Company in the 
construction of an alternating current motor hy which 
the value of the alternating system as a method of power 
distribution is largely increased. This new motor, which is 
illustrated in the accompanying illustration, Fig. 1, page 
221, is based on the method of electro-dyvamic rotation 
devised by Mr. Nikola Tesla, and is so constructed that no 


type, and it is wound with a comparatively few turns of 
heavy wire, the ends of which are soldered together, 
forming a closed circuit having no connection with the 
energizing current. The alternating currents in the field 
induce secondary currents in the armature, and by the 
attradtion between these and the revolving polar- 
ity of the field, armature rotation is produced, 
the rate of rotation corresponding very nearly 
with that of the field. When no work is being done by 
the motor, the synchronism is exact, or nearly so, and 
very little current passes either through the armature or 
field, but as load is put on and the work increases, the 
armature tends to lag slightly, causing the passage of more 
current in proportion to the work done. Thercaction be- 
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FIG. 2.—STANDARD SWITCH-BOARD ARRANGEMENT OF WESTINGHOUSE ALTERNATING CURRENT STATIONS. 


which a change of magnetic strength occurs, in sucha 
way that the lines of force can never travel in any other 
plane than that of the laminations. If, for instance, an 
armature made up of laminated or punched rings is too 
short for its field, a number of the lines of force would 
pass in through the side of the end plates, and wasteful 
eddy currents would result, 

The figures, which are here produced show, in elemen- 
tary form, the various dispositions which have been 
applied ina more extended way to the construction of 
fair sized alternating motors, operating without any com- 
mutation. Of course, it will be evident that the disposi- 
tion and proportion of parts is subject to very great 
variation, The authors have experimented with many 
of these variations, and have obtained a number of 
curious and interesting results, The action and inter- 
action of the various currents in their different positions 
offer a wide field for investigation, and one in which our 


commutator or contact brush of any kind is required, the 
armature being without any external electrical connec- 
tion, and the rotative effort being exerted entirely from 
the changing polarity of the field magnets. 

As will be seen, the motor consists of a series of field 
magnets built up of laminated sheet iron and wound with 
two sets of coils, the ends of which are connected to the 
two binding posts shown. These binding posts form the 
only connection with the regular lighting circuits, 
with the addition of a single return wire. By the 
aid of this return wire, two alternating currents are 
sent through the field of the motor at the same time, the 
pulsations of the two currents being equal in strength, 
but the one lagging a quarter phase behind the other in 
the two sets of field coils, respectively. The effect of this 
is that a rapidly rotating polarity is given to the field, cor- 
responding in period to that of the currents producing it. 

The armature core of the motor is of the Siemens drum 


tween the armature and field is, therefore, similarto tha 
between the primary and secondary of a converter when 
changes of lamp loads take place in the secondary 
circuit. The addition of the return wire for the motor cir 
cuit can be made easily, so as to adapt existing lighting cir- 
cuits to motor work. 

The speed of the motor, as well as its direction of rota- 
tion, may be regulated by an ingenious adaptation of the 
converter principle, an adjustable *‘choking coil” arrange- 
ment being employed, which avoids the use of resistances 
and switches. 

The simplicity of the winding and general construction 
of the motor makes it unlikely to get out of repair. Thus 
the insulation of the armature is of no importance, since 
the current induced in it, though comparatively large in 
volume, has a potential of but a few volts, and often less 
than a volt, regardless of the voltage of the supplying 
circuits, 
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The standard station switch-board arrangement adopted| Over the safety catches are placed four voltmeters | meterisa short-circuiting plug, which, when plugged in, 
by the Westinghouse Company is shown in our illustra-| each with its attendant compensator above it. Each volt-| admits of the ammeter being removed. Over each am- 
tion, Fig. 2, which represents a board arranged for two | meter registers the voltage on its particular line, and the | meter is a lamp for the general illumination of the switch- 
dynamos and four lines, any greater number of lines or| sole duty of the tender isto see that the needle on the| board, and at the top is a row of six small converters, 
through which the current is reduced for the voltmeter. 

Besides the apparatus just described there are several 
adjuucts to a central station, such as lightning arresters 
and ground protectors, and a standard voltmeter by 
which those in daily use are maintained correct. 

Our illustration, Fig. 3, shows the enlarged view of the 
‘*compensator” above referred to, and Fig. 4 illustrates 
the standard voltmeter. As it is frequently desirable to 
reduce the illuminating power of lamps on one circuit 
without interfering with others, such as in the sleeping 
apartments at night, the house regulator shown in Fig. 5 
has been designed. This is placed in circuit with each 
floor-branch of a house, and by setting the pointer, any 
desired amount of illumination can be obtained without 
interfering with the remaining lamps in the house. 
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A Dynamo Trouble, 





To the Editor of The Electrical World : 


Sir: A Weston dynamo having been run for about 15 
months, failed recently to generate. The dynamo is 
shunt wound, and the commutator and brushes were in 
good shape. A magneto showed the circuit to rheostat 
to be in order. On disconnecting the wires leading to 
the rheostat, and short circuiting the binding posts the 
dynamo geneiated. I then replaced the rheostat wires 
and the dynamo generated again, and has continued so 
ever since. I could find nothing wrong with the connec- 
tions, or anywhere. Iam lost for an explanation. Can 
you give one? 8S. D. 

JEFFERSON City, Mo. 


ANSWE& —The trouble was probably caused by a loose 
screw contact at one of the rheostat binding posts, caused 
by the screw coming loose by continued jarring. This 
bad contact introduced a resistance which, though not 
sufficiently great to prevent the magneto current from 

| passing, was sufficient to cut down the regular shunt cur- 
|rent. On withdrawing the rheostat wires and replacing 
them the contact was again made perfect and hence the 
Ma ae passed and the dynamo generated.—EpDs, 





ee 
FIG. 4.--WESTINGHOUSE STANDARD VOLTMETER. 
The Leber Regulating Incandescent Light. 


dynams simply involving an extension of the same ar-] voltmeter does not vary beyond the length of the) To the Editor of The Electrical World: 
rangement. dotted scale. The compensator, which is shown; Srr: In your issue of Sept. 29, 1888, under the head of 

Commencing at the bottom of the switch-board, there| enlarged in Fig. 8, is in series with the voltmeter and | Philadelphia Notes, there is a short paragraph about the 
are four rheostats. the two small ones nearest the centre 
being in the field circuits of the exciters. The general 
practice, as is well known, is to provide each dynamo in 
such a station with an exciter of sufficient capacity to 
furnish current to both dynamos, Only one exciter is 
therefore in service at any one time, the other being used 
asarelay. It foilows, therefore, that the governing of the 
whole station is performed by the movement of the han- 
dle of one only of the two smaller rheostats, the other 
one being for the time out of service. The two larger 
rheostats are respectively in the field circuits of the two 
dynamos, and are used only when it is necessary to 
equalize their voltage for varying loads, which with well 
designed lines is seldom required. The regulation of 
the station in practice is therefore reduced toa slight 
movement of the handle of one of the smaller rheostats 
tive or six times in the course of a night’s run, with one | 
or two adjustments of the larger rheostats to equalize 
pressure. 

Two small changing switches between the rheostats are 
used for connecting either exciter with either dynamo at 
will, and the single small switch immediately over them 
is used for coupling the field circuits of both dynamos to- 
gether. When the switches are closed, as shown, both ex- 
citers are running connected. This arrangement of the 
switches, therefore, gives complete control of the suppls 
of exciting current and prepares for any ordinary emer- 
gency. 

Over the rheostats are shown four sets of trunk wires, 
each consisting of two heavy parallel copper rods. Be- 
tween each upper and lower set are three changing 
switches. The wires leading to the middle connection ot! 
the centre switch come from the dynamo, whose current 
is, of course, transferred to either pair of trunk wires, ac- 
cording to the position of the switch lever. The twoout-| © 
side switches of each triplet control the two lines re- 
spectively, and transfer their connection to either pair of 
trunk wires as desired. 

Between the horizontal sets of trunk wires there are 
placed two multiple arcing switches, by which the two 
dynamos may be connected to run together or may be 
separated at will. By this arrangement either dynamo 
can serve either line cr combination of lines at will, and | adjusted at the plug connections to the maximum number | “ Leber Regulating Incandescent Light.” Will you kindly 
may be changed by a single movement without interrupt | of lamps served frum it and at a point switch inclosed | give some description in your columns of the lamp and 





FIG. 3 AND 5.—WESTINGHOUSE LINE PRESSURE COMPENSATOR AND HOUSE 
REGULATOR. 


ing the continuity of the circuit. within its case to a tabular number depending on thedrop | the means used for regulating the light. All readers, I 
Directly over the trunk wires shown there is placed 2| in the line. In this manner the indications of the volt-| think will be interested in any such novelty. 
row of six safety-catch holders, each with double fuses| meter are maintained correct for all loads, independent S UBSCRIBER. 


and plug cut-outs. The object of these safety catches is} of the varying drop in the line. ; : 
to protect the apparatus behind them from short circuits| Between each pair of voltmeters there is placed an am- aa aap. raise 8 ome evs eee oo 
on the line, and the double fuses provide a ready means| meter which indicates the output of the current from the | jnto eacn filament at will, so as to give different amounts 


y 


for displacement without interruption, dynamo to which it is connected, and below each am‘ of illumiuation, - Eps, E, W, 
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The Hussey Battery. 

This is the name given to a battery recently brought 
out by the Eclipse Electric Company, of this city, which 
is intended for both open and closed circuit work. The 
cell is shown in perspective in Fig. 1, and Fig. 2 shows 
the cover, with the carbon and zincs attached. As willbe 
noted, the carbon is enclosed within a porous cup and com- 





Fic. 1.—THE Hussey BATTERY. 


pletely surrounded by a powerful depvularizing mixture. 
The zincs, two in number, are placed on either side of 
the porous cup and offer a large active surface. 

The internal resistance of the battery is said to be very 
low, and it is thus able to give 5 ampéres at 1} volts on 
The cell only needs to be filled with water 
We are informed that 


short circuit. 
and requires no further attention. 
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FIG. 1—MACHINE FOR PASTING STORAGE 


one of these cells was recently employed in one of the 
telephone exchanges in this city, where it worked a pole- | 


changer uninterruptedly for one week, displacing two 
gravity cells. On account of its low resistance the bat- 


tery seems well adapted to telephone work, and it has | 


also been specially arranged for electro-medical and 
cautery purposes, 
——________.@~0-~} eS ———— 
An Electric Submarine Torpedo Boat. 





Experiments are being made on the Seine, near Issy, 
with an electrical submarine torpedo boat made for the 
French Minister of the Navy, and at his ownexpense. This 
engine of war is constructed of sheet-iron, shaped like a 
cigar, having a length of 4 metres 50 centimetres, and a 





BATTERY PLATES. 


series of successive steps. 


is generated by Schanschieff’s bisulphate of mercury bat- 
teries, which have the advantage of not being liable to 
rapid exhaustion. The motor is an Edison dynamo of 
a new type, light and compact. This boat can be made to 





diameter of 1 metre 60 centimetres. Its electrical current | ‘‘ packing” to the paste, so that when it emerges from the 


slots d d’ upon opposite sides of the plate or grid it is in 
the proper condition for use. 

As the grid passes along between the slots, the holes are 
uniformly filled, and in the next step the eight rotating 


dive and to take an undulating course in the water. Large discs, 1 and 3, ete., located upon each side of the grid, 


scissors project from the prow, which are intended to cut 
torpedo wires. They are worked by machinery from 
within. Compressed oxygen is stored in tubes of peculiar 
construction, and in sufficient quantity to make it easy to 
keep the boat some time under water. 
been obtained from Russia. It was adopted by the Russian 
navy a short time ago, after it had been tested at 
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Recent Improvements in Secondary Batteries, and 
in Machinery for their Manufacture. 





BY ALBERT FRANKLIN MADDEN. 

During my first practical experience with secondary 
batteries in the Spring of 1886, when I, in company with 
others, visited the European manufactories in the interest 
of a large American corporation, it occurred to me that.in 
order to perfect the manufacture of batteries and ‘render 
each and every plate of a cell uniform in all respects while 
reducing the cost of manufacture, machinery must come 
to our aid, and I immediately on my return tothe United 
States set about the task of adapting suitable machinery 
tothe desired end. My long experience in various appli- 
cations of machinery, in metal working, and other 
branches of industry, facilitated my task, but at.the very 
best it was no easy work. I first proposed to myself the 
production of a pasting machine, a machine which would 
mix the oxide of lead uniformly, rapidly and in any 
quantity; apply the paste with uniform pressure and in 
equal quantities to the perforated plate, which is now famil- 
iar to all electricians, or, in fact, apply to any other form of 
plate or support having appzopriate receptacles of the same 
general character. The machine finally devised by me 
is shown in the accompanying illustration, Fig. 1, which 
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polish both surfaces of this pasted plate, leaving each 
perforation filled with an oxide of lead paste of uniform 
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Fic, 2.—THE Hussry BATTERY. 


consistency, an equal quantity being in every perfora- 
tion. The feed rolls for moving the plate, the feed screws 
for mixing and moving the paste, and the double series of 
rotating polishing discs are all geared together and all 
moved. by the same shaft, so that a relative speed of 
operation is maintained between all the co-operating 
parts; the speed of operation of any part may be adjusted 
to a different rate, however, to produce a different result 
whenever desired. 

After accomplishing this result I next turned my atten- 
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FIGS. 2 AND 3.—MACHINE FOR PRESSING AND SHAVING 


STORAGE BATTERY PLATES. 


shows a plan of the machine partly in section, with one of 
the forcing screws exposed. 


We may consider the functions of the machine asa 
The perforated plate or grid to 
be pasted is started on its course through the machine by 
inserting it between two rows of adjustable vertical rollers 
rr’, continuously moving. Oxide of lead, combined to 
the proper consistency with sulphuric acid and water is 
fed into the hoppers 7’ 7, which form a passage way to 


| the mixing screws S S, These screws havea variable pitch, 


as is evident from an inspection of the points S and p. 
The object of this is to cause an accumulation of the 
paste, producing compression at the outlets d d’, which 
are separated the width of the grid, and between which the 
grid is passed. This accumulation imparts the proper 


tion to the improvement of the lead plate or support. My 
 coriahaes had demonstrated that the product of the 
operation of casting was a plate having holes or perfora- 
tions the size of which, and the size of the divisions be- 
tween which, were successively of certain limited mini- 
mum dimensions; that is to say, very small holes and 
very thin divisions or walls were unattainable by the 
method of casting, and I therefore resolved to press the 
lead plate or grid into the desired shape and dimensions 
by the use of a properly constructed die, My object was 
to decrease the size of the perforations and to thus de- 
crease the amount of the oxide in each hole and to 
reduce the gross weight by reducing the dimensions 
of the walls or divisions between the holes; cer- 
tainly a small quantity of oxide could be more 
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readily rendered active and_ efficient than 


large quantity, for electrolytic action does not take effect | and efficiency of the batteries are greatly increased. 


readily at a distance from the conductor—that is, a thick 
coating of oxide on a lead plate will not have so large a 
proportion rendered active by electrolytic action as would 
a thin coating. Another advantage of great moment 
incident to the use of a pressed plate is that the body of 
the lead is less subject to disintegrating action: and a 
pressed plate having its molecular structure consolidated 








The New Sprague Street-Car Motor and Track. 





a | secondary batteries may be reduced while the durability | from the armature to the car axle by two sets of gearing, 


the total reduction being 12 to 1; the gears are very strong 
and compact, fibre being used in the construction of one 
of them in order to deaden the noise. No oil cups are 


used about the machine, all the bearings being self- oiling 

‘* Experience is a great teacher,” is an axiom that has | and requiring attention but once a day. These bearings 
been well worn in service, but it applies very aptly to the 
various applications of electricity for power purposes, and 
especially in the application of electricity for street-car 


have also a special dust guard attachment to keep the oil 
from working out and the dust from working in. The 
whole machine and gearing are also inclosed in a tight 





FIG. 1.—NEW SPRAGUE ELECTRIC 


is, to my mind, more effective and more durable than an 
alloy plate or an inoxidizable plate which is produced by 
casting The machine for pressing plates or grids de- 
vised by me is illustrated in the engravings, Figs. 2 
and 3. I have provided an iron frame F of great 
strength and rigidity, having a rectangular opening; with- 
in this opening [ place two series of steel strips D and d, 
alternating; one, D, has teeth the size and shape of the 
holes to be formed, separated by cuts, the breadth of a 
wall or partition; the other and complementary strips d 
are the thickness of these cuts, or, what is the same 
thing, of the walls or divisions of the plate. These two 


work. There is no more trying test for a piece of electric 
machinery than to put it under an ordinary street car, 
within six or eight inches of the ground, and require it to 
run the car for 18 or 20 hours out of the 24. The Sprague 
Electric Railway and Motor Company have recently em. 
bodied the results of a year’s experience in this class of 
work ina new motor, represented in the annexed illustra. 
tions, the first two turned out having been on exhibition 
during the past week at the Street Railway Convention held 
in Washingtor, mounied on a special Brill iron truck. 
The essential requisites of a motor for this work, apart 
from its electrical requirements, are; 1. Great strength, 




















STREET CAR TRUCE.—PLAN. 


rectangular boxing which is attached to the motor and 
moves with it. The arrangement is such that almost 
every part of the machine can be gotten at and replaced 
without disturbing any other part, which is sometimes 
of great importance. 

It is the intention to put two of these machines on a 
a car, each machine being capable of running at a steady 
load of 124 h. p., and of easily working up to 15h. p. for 
a considerable time, 

Both electrically and mechanically each part is in per- 
fect harmony and proportion with every other part, em- 
bodying many of those points which experience alone can 
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FIG. 2.-NEW SPRAGUE ELECTRIC STREET CAR.—SIDE ELEVATION. 


series of strips are independently movable in two direc- 
tions. The pig or slab of lead is laid upon the die and a 
hydraulic or power-driven plunger forces the lead into the 
die. There remains, when the plunger is withdrawn, a 
sheet of metal e, Fig. 2, on the upper face of the pressed 
plate. A knife K traveiing in a guide moves over the 
surface of the die and cuts the plate off cleanly. The 
handle A is then operated, and this by virtue of a cam 
movement causes one series of strips d to rise vertically 
from the surface of the die, thus ejecting the finished 
plate. The size of the plate or grid to be formed may be 
varied by varying the number of strips Dand d in use, 
and an appropriate mechanical device is employed to 
produce close contact between the two series of strips. 

It has been demonstrated by experience that by the ure 
of this pasting machine and the pressed grids, the cost of 





economy in weight and compactness. 2. Quick access to 


all parts. 3. Exclusion of rain, dust, snow and oil from 
the machine. 4. A minimum of attention to the mechan- 
ica! parts. 5. Noiselessness of the moving parts. 


In our illustrations, Fig. 1 shows a plan view of the 
truck, with the two motors mounted thereon, and Fig. 2 
is a side elevation of the car and motors. 

The new motor employed is a horizontal U-shaped ma- 
chine, with the cores flattened, so as to keep the depth of 
the machine as low as possible, the lowest point being only 
9 inches below the centre of the axle. 

The motor is constructed almost entirely of wrought 
iron, so as to reduce the weight to a minimum. 

The motor is mounted in the usual Sprague method, 
having two bearings on the car axle and a flexible spring 
connection with the car body. The power is transmitted 





teach. Beyond adjusting the brushes and examining the 
oil-boxes in the morning the machine is calculated to re- 
quire no care or labor on it, a simple precautionary period- 
ical inspection being all that will be required of the car 
motor man. 

The Sprague Company have also gotten out a new 
motor of precisely the same general features, but having 
a capacity of 6h. p. only, for use on small cars and for 
special cases of tramway work. The advantage of two 
motors on each car, each driving one axle independ-» 
ently has been fully demonstrated in Richmond and else 
where. 

———————_——_3 0 @ oo @ - 

Westinghouse Plants.—The October list of the Westing- 
house Electric Company enumerates 116 stations, with a total 
generating capacity of 196,850 lamps of 16 c. p. 
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A Subway Explosion in New York. 





At about 6 o’clock on Wednesday morning, Oct. 17, a| knobs A on the left-hand side of the jar. 


storm, accompanied by unusually brilliant electrical 
discharges, burst upon the lower part of New York City. 
Directly after a dazzling flash of lightning, a violent ex- 
plosion, followed by several lesser shocks, was observed 


brations. 
coating of a Leyden jar, 


Dr. Lodge supplied the inner and outer 
each with discharging 
Over to the 
right he stretched ovt two telegraph wires, starting re- 
spectively from the outer and the inner coating, and 
terminating close to one another at B. Now,as Lord 
Rayleigh confessed, nobody would have expected that a 


near the Washington building, onthe corner of Bowling | spark at A would produce any luminous phenomena at B. 


Green and Broadway. The covers of two manholes 
of the electrical subway were lifted several feet in the air 
and a volume of flame flashed from the opening. The 
iron frames, weighing about two tons, to which the 


Yet Dr. Lodge noticed first a glow at B when a spark was 
crossing at A, and after fixing knobs to the two termi- 
nals at B, he found that the J} sparks had a surprising 
length; an A spark of length 4.4, for mstance, yielded a 





FIGS. } AND 2.—SUBWAY 


street covers are attached, were lifted bodily in the air, 
and on settling back left the pavement upturned, as 
shown in our sketches, Figs. 1 and 2. A strong odor of 
illuminating gas gave the clue to the cause of the up- 
heaval. 

The ignition of the gas in the manholes is supposed to 
have been caused by the lightning entering the subway by 
way of the cables, which pass up the poles and connect 
with the overhead wires. 

So Oe > oom 


Test of Delany’s Cable Transmitter. 





In our issue of June 9 we described and illustrated a 
new system of cable transmission invented by Mr. P. B. 
Delany, in which Morse characters are transmitted with 
regularly alternating currents of uniform duration by 
which the signals received are clearly defined by the re- 
corder, and hence the speed of working considerably in- 
creased. 

On the 9th and 16th of September Mr. Delany’s new 
transmitter was tried over the Anglo-American cable from 
Duxbury, Mass., to St. Pierre, and the results obtained seem 
to more than confirm the expectations of the inventor. 
The cable is 878 miles in length, 8,300 ohms resistance and 
256 microfarads capacity. 

We reproduce in fac-simile the record received at St. 
Pierre at different rates of speed, varying from 13 to 34 
words per minute with accurate timing and five letters to 
a word, 

The battery used was 23 cells of Fuller for each reversal, 
except in the case of the last two strips, when but 12 
cells were used for each reversal, which accounts, in a 
measure, for the fineness of the signals. Records of this 
character suffer in reproduction, but still we think the high- 
speed characters will be found legible. Every letter of the 
170 words on the original strip was made out without dif- 
ficulty. During the same test, Mr. Delany transmitted 
twenty words per minute, every letter of which was re- 
ceived perfectly at St. Pierre, on a Mcrse sounder. During 
the latter test a Brown and Allen relay was used at the 
receiving end. 

This is by far the longest cable circuit ever worked by 
sound, and the speed of twenty words per minute on such 
a circuit is a great stride in cable telegraphy. Mr. Delany 
believes that he can increase the speed to thirty words 
per minute, and has strong hopes of working the main 
Atlantic cables by sound at no very distant day, 

——————— —— 
Electro-Magnetic Wave Lengths. 





The two papers of Professor Oliver Lodge, ‘‘On the 
Measurement of Electro-Magnetic Wave Lengths,” and 
‘*On the Impedance of Conductors to a Leyden Jar Dis- 
charge,” read before the British Association, have a direct 
connection with the experiments which led Professor 
Lodge to his views onlightning. That the discharge of a 
Leyden jar must be oscillatory, had been asserted by 
Helmholtz in 1847. Sir William Thomson had supplied the 
necessary formule, which nobody then understood. At 
the Southport meeting of the British Association. Dr, 
Lodge suggested a connection of forty conductors of 8- 
shape, each aciing as primary to the preceding ani as sec- 
ondary to the following one, for arriving at a means of 
measuring wave lengths. Recently he has succeeded by 
another method, Any circuit conveying alternating cur- 
rents is a source of waves spr: ading out through the ether 
with the velocity of light, These waves differ from light 
waves in length, otherwise they appear identical. If the 
current alternates a hundred times a second we obtain 
waves of 2,000 miles length; if three hundred 
million times, the waves are only one yard long. 


We do not know yet how to produce shorter vi- 


EXPLOSION IN NEW YORE. 


B spark of 15. The electric waves travel along the tele 
graph wires, are reflected at the ends, and surge to and 
fro, possibly in synchronism with the alternations. The 
length of the wires is now adjusted until it has become 
one-half wave length or a multiple of it, when synchro- 
nism will have been attained. A series of experiments 
were made with jars of various sizes and the results plot- 
ted out. A gallon jar discharging through a stout wire 
suspended round an ordinary room emits waves between 
800 and 400 yards in length, its current alternating at the 
rate of a million per second; and a pint jar sparking 
through an ordinary pair of discharging tongs gives a 
current of 15,000,000 alternations with ether waves some 
20 yards in length. The observations yielded wave lengths 
of 314 and 71, instead of 33 and 76 as calculated. 
If an opaque screen is placed between A and B, the B 
sparks suffer, hence the light of one spark precipitates 
other sparks and makes them longer: ultra violet light 
strengthens the sparks distinctly. This observation had 
already been made by Hertz and can easily be demon- 
strated. One has only to separate two terminals of a 
Holtz machine to such a distance that the sparks wiil no 
longer pass; if then a little magnesium. wire is burned, the 
light will at once start the sparks again. Dr. Lodge’s sec- 
ond paper attacked the problem mathematically. The ar- 
rangement of the Leyden jars was abuut the same asin 
the experiments made before the Society of Arts, the two 
outer coatings of the jars being connected to a spark mi- 
crometer to which were also joined the ends of the wire 
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Galvanie Action in Ships. 





A curious discovery has just been made in connection 
with the English war vessel *‘Nymphe,” one of the ships 
completing at Portsmouth. The ‘‘Nymphe” was laid 
down on July 5, 1887, floated out of dock on May 1 last, 
and is to be completed some time during the present year. 
She is a composite vessel—that is to say, constructed of 
iron frames with a wooden bottom, which is protected by 
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TEST OF DELANY’S NEW CABLE TRANSMITTER. 


to be tested ; the connection with the poles of the machine 
was of wood. The impedance in a wire of 2.5 metres 
length with a current of 300 ampéres was observed equiv- 
alent to 180 ohms for a thick No. 1 or 2 copper wire, and 
to 300 ohms for the finest copper wire, when the number 
of oscillations was 12,000,000 per second; with 3,000,000 
oscillations the valucs were approximately one-fourth of 
the above, that is, 45 and 75 ohms. The material of the 
wire makes but little difference. But if the vibrations 
are reduced to one-quarter of a million, the material 
affects the experiment and copper becomes troublesome. 
OOOO OOO 


Prices Charged for Electric Power. 








Through the courtesy of Mr. W. Whitney Monroe, 
Western Manager of the Baxter Motor and Manufacturing 
Co , our Western corret pondent is enabled to give the fol- 
lowing prices charged for electric motors per month in 


copper sheathiag. Before a ship is launched or floated 
out of dock it is customary to get the boss pieces on to the 
end of the steel shaft for the screw blades: but the boss 
pieces not being delivered in time from the makers of the 
machinery, the ‘‘Nymphe”’ was floated out without them. 
There was in consequence no protection against galvanic 
action set up by the water between the steel shaft and the 
copper and other metal on the ship’s bottom. Since leav- 
ing the dock in which she was built the ‘‘Nymphe” has 
been in one of the basins; but in order to complete the 
copper sheathing of her bottom, it was necessary a few 
days ago to take her into dock again, and then the dis- 
covery in question was made. It was found that galvanic 
action had been for some time proceeding, and that the 
steel was much eaten into and corroded. The damage is 
serious ; but whether its extent is such as to necessitate 
the replacing of the shaft is not yet determined, the ques- 
tion being still under consideration, ; 
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The Heisler Plant at Ogden, Utah, 





The electric light company of Salt Lake City and that of 
Ogden, Utah, decided early in the Spring of 1887 to start 
the incandescent business in connection with their arc 
lighting. Having tried the multiple series and the storage 
battery systems without results that satisfied them they 
began to look into other methods, and in the course of 
their inquiries became impressed with the claims made by 
the Heisler Electric Light Company of St. Louis. Mr. 
David F. Walker, the president of both companies, and 
Major V. M. Silva, the manager of the Ogden Company, 
went to St. Louis, made an inspection of the apparatus 
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Another feature introduced on the car is a fifth wheel, 
shewn suspended at the front end, which can be let 
down, and by means of which the front end of the car 
can be jacked up. When thus resting on three wheels 
the car can be led around any obstruction and brought 
back to the track, connection with the track conductor 
being temporarily made with flexible conductors. 

a a 


The Efficiency of the Electric Lamp. 





BY W. H. WOLVEKAMP, LAWRENCE, MASS. 


When speaking of efficiency we have always to give an 
explanation of what is meant by it, in order to be proper- 
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HEISLER R PLANT AT OGDEN, UTAH. 


there, saw it in practical operation with nearly 1,000 lights 
of 30 c. p. on 20 miles of circuit, sounded a number of the 
customers quietly. and then ordered a plant, the contract 
including dynamos of 800 15 c. p. capacity for each station. 
The plants have now been in full swing for some time, and 
we illustrate herewith the water power, circuits, station, 
etc., at Ogden. At that place, according to a report from 
President Walker. they are now using nearly 400 lights of 
30 c. p., the machine working right up to its guaranteed 
capacity of 340 lights of 30 c. p., with lamps of - full brill- 
iancy and long life. It is worth mentioning that the 


circuits include Ogden Canon, making, with the line wire | 


and the wires in the buildings, not less 
than 35 miles, which is in all probability 
the greatest distance at which incandescent 
lights are being operated from a central sta- 
tivo. Mr. Walker adds to his report: *‘ The 
benefits of this wise selection have come in 
the shape of dividends. The incandescent 
plant has been a financial success from the 
start.” 


<> 


The Hauss Electric Railway Sy-t»m. 





There is now being exhibited in this city 
a working model of a new electric railway 
system, invented by Mr. David J. Hauss, 
electrician of the Hauss Electric Com- 
pany, which embodies several novel fea. 
tures. With the object of avoiding the use 
of the exposed conductor and overhead 
wires, the inventor has devised a system 
by which the wire carrying the current is 
placed under the car track and imbedded in 
the stringers. This is shown in the accom- 
panying illustration. The conductor, which 
isinsulated, is connected at intervals of 12 
feet with the track, which is itself divided 
into 12 foot sections, insulated from each 
other. Brush contacts attached to the car 
take the current from the rail to the motor, 
the return being through the opposite rail 
and ground. As the car passes over the in- 
sul..ted rail sections, the one immediately 
under the wheels becomes energized, and it 
is disconnected as soon as the car passes on. This is 
accomplished by a simple and ingenious arrangement 
of circuits, together with apparatus contained in a 
pocket which is situated under each insulated rail 
sectién, and which operates automatically as the car 
proceeds. The motor drives the axles by means of a 
worm-wheel, and no hand brakes are employed, reliance 
for braking being placed entirely on the action of the 
worm-wheel, as the worm when not in motion blocks the 
worm-wheel, and prevents the axles of the car from turn- 
ing. 





}of heat as there is a mechanical equivalent of heat. 


ly understood, Let us consider the relation between the 
amount of energy absorbed by the electric lamp, and that 
converted into light. 

Dr. Oliver J. Lodge has said that we have very crude 
means of making light. Indeed, when we look at the 
energy expended by the furnaces and boilers of a great 
steam engine, driving a group of dynamos, it is difficult 
for us to conceive what small part of the whole energy is 


| converted into light. But we find also that there is a 


very poor yield between the energy expended in the fur- 
nace and the energy given out by the engine. 


If we take the efficiency of the engine, i. e., relation 
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other words, the strength of light, divided by the energy 
absorbed, is not constant, but it is different in various 
modes of manufacturing light, and even in the same 
mode of manufacture of light. We all know that 
when giving a little more energy to the incandescent 
lamp its light increases in a great ratio; that one gas- 
burner consumes more gas for the same quantity of light 
than the other, etc. It is easy, however, to ascertain 
which part of the 9 per cent. of available energy is con- 
verted into light by determining the amount of heat pro- 
duced simultaneously with the light and subtracting this 
from the 9 per cent. 

But let us compare the three great products of man- 
ufactured light—viz., the arc light, the incandes- 
cent light and the gas light, and see which lamp 
is the best for converting energy into light. 

Suppose an arc lamp of 1,700 c. p. taking 10 
ampéres and 45 volts; this gives 450 wetts, or 4 
candles per watt. Let the 16 c. p. incandescent 
lamp take 75 volts and 0.8 ampére; this gives 60 
watts, or 0.26 candle per watt. Let the 18 c. p. 
gas burner consume 5 feet per hour. One cubic 
foot of gas contains 650 heats units; consequently 
the energy of 3,250 heat units is expended per 
hour, or 0.902 heat unit per second. 1 heat unit 
per second = 772 foot-pounds per second = 1,047 
watts; .*. 0.902 heat unit per second = 944 watts. 
This gives 0.019 candle per watt. 

Comparing these figures we see that the gas 
burner is a very much poorer piece of apparatus 
than the electric Jamp for converting energy into 
light. 

If we compare the whole process of the manu- 
facture of light of the electrical engineer with that 
of the gas engineer, we find that the former 
plocess gives a very poor yield until it comes to 
the lamp, which is of good efficiency, whereas 
the latter gives a very good yield until it comes 
to the burner, which has a poor efficiency. 

It is quite natural that the electrical engineer 
tries in the first place to improve the method of 
generating electricity and its distribution, whereas 
the gas engineer tries primarily to improve the 
burner. Even if we should ever find means of 
converting the energy contained in the coal into 
electricity, without an engine and in a practical 
way, our mode of manufacturing light is a crude one 
from a purely scientific standpoint, but I think we have 
reason to be very much pleased with the results already 
obtained. 


The Krebs Telephone. 





M. Krebs has recently designed a form of telephone the 
magnetic circuit of which is closed, save for the small 
air space between the core and the diaphragm, and at the 
same time is of constant magnetic resistance. Both the 
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HAUSS ELECTRIC RAILWAY SYSTEM. 


between the energy given out by it and that contained in 
the coal, as 12 per cer cent, and the efficiency of the dy- 
namo (electrical horse-power + mechanical horse-power) 
as 90 per cent., then there is more than 90 per cent. of the 
whole energy lost. Of this, we lose again in the dis- 
tribution of electricity say 10 per cent., so that finally 
there is only about 9 per cent. left of the whole energy 
contained in the coal, and this electrical energy has to be 
converted into light. 

There is no luminous equivalent of electrical energy or 
In 





core and diaphragm are of soft iron, the magnetic field 
being produced by one or more magnets, which on the one 
hand have magnetic connection with the diaphragm, and 
on the other with the core carrying the bobbin. The dia- 
phragm is of somewhat curious construction, not being of 
uniform thickness, but designed so that in no part of its 
section is the iron saturated. By this arrangement the 
variations in the magnetic field due to the vibrations of 
the plate are much intensified, with a corresponding in- 
crease in the efficiency of the telephone, which is said to 
afford louder articulation than the ordinary form. 
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New Styles of Pash Buttons. 

The accompanying engravings illustrate some new 
styles of push buttons designed by the Redding Electrical 
Company, of Boston. Fig. 1 shows a new style 
of push button to be used in connection with a 
speaking tube for front doors and vestibules of 
apartment houses, It is provided with a name-space 
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bottom end of the carbon rod to be treated fitted; the 
top end of the carbon rod was connected electrically 
to the mold by a copper cap which also helped to sup- 
port the carbon rod in a central position. The block and 
spigot were insulated electrically from the mold by as- 
bestos, and the leading wires from the dynamo being con- 
nected to the block and mold repectively, the current 
passed along the carbon rod in the interior of the mold, 


FIGS. 1 AND 2.—NEW PUSH BUTTONS. 


and number, and is nicely finished in brass, bronze or 
nickel, with sliding contact. 

Fig. 2 shows a new flat metal push button for use on 
outside doors, or to take the place of the common wood 
push buttons. It can be used on woodwork or plastered 
walls, being made of figured bronze, and is finished in 
brass, bronze or nickel. The insulating part is made of 
hard rubber, and the wires are fastened by means of large 
machine screws, which cannot get loose and pull out. 


oe 


New Van Depoele Hanging Device and Switch for 
Are Lamps. 





This device is for use in stores and other places where it 
is desired to raise and lower the lamps instead of using a 
step ladder to climb up to them. 

These can be used with the lamps of any arc light sys- 
tem, but the illustration shows it in use on a Van De- 
poele improved arc lamp, which is an advance 
on the old Van Depoele lamp. All parts are simple, solid 
and not liable to get out of order, and it cuts out auto- 
matically and absolutely, preventing all possibility of the 
burning out of the lamp. 
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New Beck Vertical Engine. 


The accompanying engraving illustrates the Beck ver- 
tical engine built by the Taylor Manufacturing Company, 
of Chambersburg, Pa. The cut shows the engine on a 
plain circular base and fitted with plaim slide valve and 
with throttling governor, adapting it to power purposes 
where space and power required is limited. The crank is 
made in either the disc or centre crank pattern, and can 
be arranged on combined base for extended shaft and ex- 
tra bearing. The engine is also built with the same auto- 
matic regulator that is employed on the Beck horizontal 
engine, and on a combination base for a dynamo, making 
a very neat and compact rig for isolated electric lighting. 
The engines throughout are built of the best material, with 
first-class workmanship. 
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Some Experiments on Carbon, 





The Hon. C. A. Parsons describes in an interesting 
communication to the Royal Society a number of experi- 
ments which he has recently made on carbon at high tem- 
peratures and under great pressures, and in contact with 
other substances. The primary object of the experi- 
ments was to obtain a dense form of carbon for use in 
arc and incandescent lamps, for, as it is well known, 
could the life of the carbons of either variety of lamp be 
prolonged, a considerable economy could be effected in 
electric lighting. Looking at the experiments from this 
point of view, it may be stated that the experiments were 
not entirely successful, though a very dense form of car- 
bon was in one case obtained, but nevertheless some 
results are of very great interest, as, though the author 
expresses himself very cautiously. it would appear that he 
has succeeded in producing diamond dust artificially. The 
arrangement of the experiment was as follows: A mas- 
sive cylindrical steel mold of about 3 inches internal | 
diameter and 6 inches high was placed under a hydraulic 
press; the bottom of the mold being closed by spigot and 
asbestos rubber packing, similar to the gas check in guns; 
the top was closed by a plunger similarly packed; this 
packing was perfectly tight at all pressures. In the 
spigot was a vertically bored hole into which the 


The free space in the mold was filled in turn with differ- 
ent hydro-carbons and with other materials. Amongst 
the liquids acted upon were benzine, paraffin, treacle, 
chloride and bisulphide of carbon, and the solids included 
silica, alumina, carbonate, and oxide-of magnesia and 
alumina. The pressure employed ranged from 5 to 80 
tons per square inch. In the experiment with silica the 





BECK VERTICAL ENGINE. 


density of the carbon was increased 30 per cent., and in 
no other case. The most interesting set of experiments 
was when the mold sround the rod was filled with a 
layer of slaked Jime about a} inch thick, surmounted by 
2 inches of silver sand, followed by a layer of lime 
of the same thickness and finally by a layer of coke 
dust. The pressures used ranged from 5 to 30 tons, ard 
the current from 200 to 300 ampéres, the carbon being in 
different experiments from } inch to ,, inch diameter. 
Under these conditions there was obtained on the surface 
of the carbon rod a powder of a gray color, harder than 
emery, and capable of scratching the diamond; this 
powder is,*therefore, very probably the diamond itself. 








OcToBER 27, 1888. 









Electrometric Determination of “ V.”* 


BY SIR WILLIAM THOMSON, PROF. AYRTON AND PROF. 
PERRY. : 


The standard measuring instruments used were an ab- 
solute electrometer and a centi-ampére balance, with a re- 
sistance coil for measurement of potential. Their indica- 
tions of potential in electrostatic measure and in electro- 
magnetic measure were compared by aid of two electro- 
static voltmeters (A and B), which had been carefully com- 
pared in Glasgow, and which were used as intermediaries. 
The absolute electrostatic value of the scale of one of the 
intermediaries (A) was determined in London by Messrs. 
Ayrton and Perry, using the absolute electrometer. They 
consider that as neither of the two instruments is capable 
of very minute accuracy, their determination might be 
three-quarters per cent. wrong, but they believe that it 
may be quite trusted to te within one per cent. of the 
truth. The voltage of the other electrostatic voltmeter 
(B) was determined from a potential of about 80 volts be- 
tween the two ends of a resistance of 600 ohms, with a 
current of about 133 milliampéres through it, very aceu- 
rately measured by a centiampére balance. The 80 volts 
multiplied 16 times by the method of condensers in series 
described by Sir William Thomson to Section A at Aber- 
deen in 1885, gave the voltage of the B electrostatic volt- 
meter. As this instrument is not capable of very minute 
accuracy, the determination may have been wrong a half 
per cent., but it may be trusted, as probably not three- 
quarters per cent. wrong. 

The comparison of these measurements then gave the 
voltage corresponding to electric potential reckoned in 
electrostatic units. The final result is that the electro- 
static C. G. 8. unit of potential is equal to 292 volts—that 
is to say, 292 x 10° C. G. S. units of electromotive force 
in electro-magnetic measure ; in other words, “‘V” is 
292 xX 10° centimetres per second, This result may, we 
believe, be trusted as within 1} per cent. of the truth. 
It therefore seems that ‘*V” cannot be greater than 297 
10°, nor less than 287 x 10°, Wepresent it merely as an 





NEW VAN DEPOELE LAMP HANGER. 


approximate result, and look forward to measuring this 
very important physical constant within one-quarter per 
cent. by the purely electrometric method carried out by 
an absolute electrometer and intermediary electrostatic 
voltmeters, capable of greater accuracy than the instru- 
ments which we have used hitherto. 

—_——————_@re- |] oop 


Dangerous Propinquity.—Countryman (to friend who is 
watching stock ticker)—Don’t git too near thatair machine, Jake. 

Jake—Why not? 

Countryman—’Cause I hear people often gits bit by ‘em. 








*Paper read before the British Association meeting (Section A) at 
Bath, September, 1888, 
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Washington Meeting of the American Street Railway 
Association, 




























































Mr. Hirt, of Washington, inquired as to cost of renewal. 
Mr. BRACKEN: Two men at de to $2.75 a day, with two 
girls, and our mechanical spreader, costing you $500. will 
in four days reproduce 350 cells at about one-third the 
original cost of the battery, giving you cells, that is, to re- 
place the horses for that car. The girls we pay 40 cents 





The seventh annual convention of the American Street 
Railway Association was heid at Willard’s Hotel, Wash- 


ington, on Oct. 17 and 18. The attendance was, it is said, a day in Camden. Remember that the mate- 
the largest that has ever gathered on.such an occasion,|ral of the battery is never destroyed; it is 
and it was specially notable for the assemblage of those practically good to recast and remade into 


interested in electrical propulsion. The list included Capt. 
Eugene Griffin, U. S. A.; T. P. Bailey, G. W. Mansfield, 
and H.B. Prindle, of the Thomson-Houston Company; F. J. 
Sprague, H. McL. Harding, D C. Sprague, A. H Chadbourne, 
and W. Hazelton, of the Sprague Company; R. W. Black- 
welland J. L. Blackwell, of the Bentley-Knight Com- 
pany; W. Bracken and Gen. Weston, of the Julien Com- 
pany; F. W. Roebling and H. L. Shippey, of John Roeb- 
ling’s Sons & Co.; C. E. Stump and T. C. Martin, of THE 
ELECTRICAL WoRLD; W. Wharton, Jr,, of the Electric 
Car Company of America; Sidney H. Short, of the Short 
Series Traction System; G. C. Sims, of the Armington & 
Sims Engine Company and the Providence Girder 
Rail Company; C. Lee and Prof. Main, of the 
Main Electric Motor Company; J. R. McLaugblin 
of the Edison Company, Detroit; E. E. Ries and 
A. H. Henderson, of the Ries Electric Company, 
A. R. Foote, agent for the Sprague Company, Cleveland, 
0.; C. O. Mailloux, of New York; F. H. Whipple, of De- 
troit; W. F. Gardner, of the Naval Observatory; Lieut. W. 
D. Weaver, U.S. N.; Chief Engineer G. W. Baird, U. S. 
N.: Capt. Bartlett, U. S. A.; F. W. Royce, of Washington. 
Street railways of the electrical class were represented by 
D. F. Longstreet, M. F. Dickinson and Mr. Cobb, of the 
West End Company, Boston; G. Truesdell, of the Ecking- 
ton & Soldiers’ -Home road, Washington; C. 
Mason and E. Duty, of the East Cleveland O., 
Company; B. W. Porter, of the Birmingham, Conn., Com; 
pany road; Mr. Clark, of the Ansonia, Conn., road- 
F. W. Childs, of the Asbury Park, N. J., Seashore Rail- 
way; Mr. Eppley, of the Orange Crosstown & Bloomfield 
Railway. 

Other gentlemen present known in the electrical field 


a battery. That material is 94} per cent. lead. Some 
people hope lead will be cheaper. Assuming it will be 
just as dear as it is now, the material will cost 5 cents a 
pound and the whole battery of two tons will be $20. We 
use lead and an alloy. 

A Member: What is the cost of equipment exclusive of 
the car? 


Mr. BRACKEN: I assume, of course, that the car costs 
about $1,000 ; that leaves $3,000 per car for the equipment. 
I might make an interesting little statement here as to 
the Fourth Avenue line. I went out in the car the 
otber day with Mr. Skitt, of that road, and another 
officer. The car has five 1@ c. p. lamps run from 
the batteries, and the effect is admirable. We 
went up to Seventy-second street and, on our return, took 
an ordinary car of the kind you are probably familiar 
with, jolting along with horses and lit by a dim oil lamp 
at each end. The contrast between that and the other 
brigbt, smooth-running electric car was remarkable, and 
the official turned round and said: ‘‘ Well, Skitt, this will 
never do, we must have electric traction.” (Applause.) 

Mr. T. C. Barr, of Philadelphia, stated that they had 
had a storage car about two months on their road of about 
4 miles. The car was run 16 miles a day, and was operated 
in the afternoon. It was a 22-foot car, with trucks, weigh- 
ing, in the aggregate, 14,800 pounds, of which 4,800 pounds 
was battery. The batteries were those of the Electrical 
Accumulator Company, and the whole equipment and run- 
ning was done by the Electric Car Company of America. In 
order to get at definite results, with a view to introducing 
electricity as a motive power, it was necessary to relay 
the line which they constructed with a girder rail and 
cross-ties 24 feet apart, giving a construction equal 


were: C, L. Pullman. of the Pullman Palace Car Company; t : 

ns . : . o 15 to 20 tons weight. The car would seat 34 

= H. Kirk, of A. Whitney & Son; J. W. Fowler, H.C. passengers, and they could crowd in altogether 
impson, E. Packer, L. E. Robert and R. C. Swan, of the about 125 people, ‘making an aggregate weight 


Lewis & Fowler Manufacturing Company ; J. A. Brill and 
J. A. Hanna, of the J. G. Brill Company ; E. Peckham 
and G. L. Fowler, of the Peckham Street Car Wheel and 
Axle Company, and others. 

- The convention was opened on Wednesday morning by 
President C. B. Holmes, of Chicago, and the feature of 
the session wus that gentleman’s remarkably able address 
oncable roads. He spoke from his experience in Chicago, 
where the cable roads under his management had built 
up a new section and increased the value of property more 
than 500 per cent. The advantage to the pub- 
lic of an increased speed of travel was touched 
upon. Cars upoao Mr. Holmes’ road run from 
ten and a half to fourteen miles an _ hour, 
according to the part of the city they arein. One of the 
touches of nature in the address was a very realistic de- 
piction of the sufferings of horses and passengers on an 
old style car during a snow-storm; this brought up the 
question of comparative expense, and the cable was de- 

* cidedly abead in that respect also, for it cleared the snow 
away without any trouble at all. 

Mr. Holmes said that his company operates 100 miles of 
horse railway and forty miles of cable road. The em- 
ployés of the horse roads were paid at the rate of twenty- 
one cents an hour, while the gripmen and conductors on 
the cable roads received, respectively, thirty cents and 
twenty-six cents an hour each; yet, in spite of this differ- 
ence it cost twenty-four and two-thirds cents a mile to 
run a horse car, while the cable ran the same distance at 
a far greater rate of speed for ten and one-half cents. The 
company had decided, when it organized, that after secur- 
ing a reasonable return for the stockholders, it would give 
the public and theemployés the benefit of the balance. 
This policy had resulted in the running of 1,000 cars, 
where before there were but 263, and the 19,000,000 pas- 
sengers annually had increased to 57,000,000. This, Mr. 
Hoimes thought, was evidence of public appreciation. 

Mr. LAWLEsS, of Kansas City, was enthusiastic in his 
support of the cable system. It was a paying institution 
in Kansas City, where the population was only 175,000, 
yet it supported fifty miles of cable road. He said that 
eight miles of cable road could be run for $500 per day, 
and have a capacity for carrying 25,000 people. 

Mr. WRriGHT, of Chicago, said he knew of a road thir- 
teen miles long, and running 33 cars, which cost about 
$500 per day to operate, The cable would pay almost any- 
where, 


of cars, passengers, etc., of 30,000 pounds. They got 
very satisfactory results, the car running smoothly and 
nicely, starting off without a jerk, or any movement that 
would be noticed by the passengers. Owing to the con- 
struction of a large sewer through the centre of the street, 
causing them to run a siding, they were afraid the weight 
of the car would interfere with that work, and the trial was 
thus stopped. As to cost, it took 34 hours to charge the 
batteries for the car for 16 miles, and they roughly esti- 
mated that at 50 or 60 cents. Taking 80 miles as a day’s 
work for a car, and a day of 18 bours, it would make in 
the neighborhood of a total of $9 as the cost of operating 
that car per day, the $9 including the wages of the men as 
well as the cost of the charge of the batteries. The car 
was operated onceon one charge for 63 miles, but it would 
not do that when subjected to constant stoppages, as it 
was the effort of starting that used up the power as well 
as put the strain on the motors. Mr. Barr was quite hope- 
ful as to the final adoption of the system, but referred 
incidentally to some results with primary batteries. 

Mr. Frank J. SPRAGUE made a statement, by invitation 
of the president, as to the well known results obtained on 
the Richmond electric road, where the cars had now run 
500,000 miles and carried over a million passengers. He 
stated the cost of power per car per day as not to exceed 
$1.50 up to 90 or 100 miles daily run. In Richmond the 
local lighting company leased power to the road at 
$1.60 per car per day, and made money on it. Central 
stations should be equipped at about 6 to 7 h. p. per car, 
and power would cost from 1 to 1% cents per horse-power 
per hour. In Richmond the proportion was about 5 to 54 
h. p. at the engine cylinder, and at Harrisburg it ran 
about 6 On the question of overhead line 
he remarked that it was a matter of outlay. In 
Boston, on the West End road, the cost would run five 
times as high as at Richmond, handsome iron poles being 
used in Boston with span wires practically impossible to 
break, and the poles being imbedded deeply in cement. 
The Boston station would have 410 h. p. of steam 
plant and 450 h. p. of dynamos. With the over- 
head in Boston, a conduit system would be com- 
bined. All the work would be an immense ad- 
vance on that in Richmond. There would be 20 cars 
in operation, with heavy track-cleaning cars. The 
coming winter, he said, would be a test of elec- 
tricity, with so many new electric roads in operation 
in Northern cities—Boston, Scranton, Cleveland, etc.— 
but he had no doubt as to the result of the ordeal. 
Mr. Sprague then replied to certain interrogations re- 
specting the Richmond road, and the number of cars that 
had been disabled at a time—28 out of 40 it was as- 
serted, with 18 men in the repair shop—and 
stated that he was not responsible for the bad local man- 
agement of the Richmond road, where cars had been al- 
lowed to stay in the street, unhoused, for nine or ten 
months, and where cars had been run through water up 
to their axles. Nothing but electric motors would ever have 
stood such treatment in addition to being regularly over- 
loaded 50 per cent. As to lightning, they had now no 
trouble from that, as they had arresters that diverted it so 
successfully that it had ceased to be a question at all. 

A MEMuER: What is the number of cars to be run in 
Boston, and the length of the line? 


Mr. SPRAGUE said that the line would be about 2 or 3 
miles of Bentley-Knight conduit, and about 6 or 7 
miles of overhead, half double and half single, aggregat- 
ing about 10 miles of that. There would be 20 cars and 
8 cleaning cars. The central station was at Allston, nearly 
the middle point ir the line. Tbe power plant was in excess 
of the initial car equipment because Mr, Whitney, one of 
the most progressive street railway men in the country, 
wanted to be ready for extension and for stvrage 
work, too, if the need came, With the 410 h. p. of 
steam they could easily run 60 or 70 cars, and the 
would only run one engine for the 20 or 22 cars. Wit 
a large road, 6h. p. per car was enough; but on smaller 
roads 8 or 10h. p. per car was safer. 

A MEMBER: What is the cost of equipping a car ? 

Mr. SPRAGUE: The ordinary car has about 15h. p. of 
motor, costing about $100 per h. p. With larger powers 
$80 per h. p. would be the figure. 

Mr. LiTTELL, of Louisville: What is the cost of repair 
on the dynamo? 





By special request of many of the delegates and others 
the morning of Thursday was selected for the discussion 
on electric roads. Mr. Holmes called upon 

Mr. W. BRACKEN, who made a very eloquent and 
spirited .address, received with many manifestions of 
pleasure, upon the storage battery side of the case. He 
not only stated what had been done by the Julien Com- 
pany, but gave a rapid graphic sketch of the work done 
up to date generally in the sphere of storage 
street car traction. Upon its close, several questions 
were asked, chiefly on points familiar to electricians. Mr. 
Lawless, of Kansas Ci‘y, inquired the cost of a car, and was 

informed that a regular 16-foot car, with two sets of bat- 
teries such as those on the Fourth Avenue’s car and with two 
motors—all as described and illustrated in THE ELECTRIC- 
AL WORLD of that week—would cost $4,000. The station 
equipment should average about 8 h. p. to each car, 

ir. LAWLESS: What is the lifetime of the cells? 

Mr. BRACKEN : Any man who thinks that he knows that 
exactly knows more than I do; but I do know of Julien 
cells that are still in service that have been subjected to 
hard work for two years. We sold cells to the Pennsyl- 
vania Railroad in June, 1886, and if any officer of that 
road is present he will tell you that the batteries have 
been in constant use since, and that nota single cell has 
been exchanged since that time. At Governor Hill’s Ex- 
ecutive Mansion at Albany batteries have been in use 19 
months in connection with a plant of 200 lights, 
and the rson in charge has not changed a 
single cell in that time. But I will go further than that. 
If the batteries on}y lasted six months I would guarantee 
to reprodace them for you more cheaply than horses. I 
will giwe you the cells at $4.50. As you know, it would 
take more than $ sorses to run a city 16-foot car, and we 
can undercut that, 
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Mr. SPRAGUE: Not to exceed 5 per cent. per annum, 
and they would insure him, There seemed to be an idea be- 
cause of certain accidents that had happened that the 
electrical traction people had learned nothing, but there 
was nothing in which there had been more advance. They 
had not spent money without finding out the evils and 
their cure. The evolution up to perfection of apparatus 
was inevitable, and the stages of thoroughly practical suc- 
cessful operation bad already been reached and passed. 

Mr. R. W. BLACKWELL stated that since he had ad- 
dressed the convention a year ago, the Bentley-Knight 
Company had fulfilled many of its promises, and he in- 

, stanced the a of the Allegheny road since Decem- 
ber, already described in THE ELECTRICAL WoRLD. They 
were now building a three mile section of conduit for the 
West End road of Boston, running through some of the 
finest streets in that city. During the last week, also, 
an reement had been enter into between the 
Bleecker Street Company and the company that 
had been trying to put their conduit system in 
on Fulton street, Now York, putting the latter company 
in a position to go ahead with its road. Now that the op- 
position had been removed, construction could be pushed 
ahead, and the line would be ready before the time for 
opening the streets expired, as usual, at the beginning of 
the winter. The material for the road had been ready for 
a year, and the effort had steadily been made to reach 
an understanding with the opposing company. It now 
looked as though the road would be ready by the middle of 
November, and the cars will be delivered as soon as possi- 
ble thereafter. Mr. Blackwell closed with the pertinent 
remark that when the members put in their electric roads 
they should see that the motors had care just as the horses 
had had, the skilled mechanic taking the place of the vet- 
erinary surgeon. 

Mr. G. W. MANSFIELD spoke of the work done in the 
field of electric traction by the Thomson-Houston Com- 
pany, as instanced by the new road to the Soldiers’ 
Home, on New York avenue in that city, where practi- 
cally all the details of the system were exemplifiei. The 
first part of that road was noteworthy because it was the 
first instance of the line of poles in the centre of the 
street for an overhead system. It was a two-track road. 
Iron poles were used. Further along through the cut 
they showed their bracket method, with the pole on one 
side of the street, and along further again was illustrated 
the cross suspension method of carrying the wire in the 
centre from poles on both sides of the street. He re- 
minded the convention of the fact that this road was put 
up in the greatest hurry possible, in order to come within 
the time allowed for putting up wires in Washington, but 
the company made no apologies, simply inviting 
the members to go and see for themselves. Although 
the road was hardly yet finished, und was still 
in course of extension, they had two cars running, and the 
opportunity was thus afforded for the most careful and 
thorough investigation, which was all that they wanted. 
Mr. Mansfield made an effective appeal for co-operation in 
the work between streetrailway menand electrical engin- 
eers,in the interchange of ideas,information and experience, 
and he reminded his hearers of the well known ability of 
the Thomson-Houston Company to carry out work on the 
largest scale, with certainty as to the results. 

Mr. Duty, of East Cleveland, O., reported that his com- 
pany was going to put in the Sprague system, and would 
be operating its road in a month or six weeks, when he 
would be glad to show members the road running. 

Mr. SAGE, of Easton, Pa., objected to all this talk about 
cables and electric roads, and wanted to get back to 
horses. and their care, feed, etc., but the convention de- 
clined the invitation and adjourned for lunch. 

After lunch Mr. Eppley, of Orange, N. J., brought up 
the question of the right of companies to put in electric 
roads without consent of the property owners, and he de- 
tailed the trouble he had had at Orange with the D., L. & 
W. Railway, whose track his road crossed. As many of 
the members might be putting in electric roads, they 
wanted to be on their guard in this respect, so that they 
might not be sued for damages for setting up poles. 

Mr. BULL, of Quincy, Ill., reported that in regard to a 
proposed electric road in his city, he circulated 868 notices 
to property owners, and he got 361 replies in favor of the 
petition for erecting poles and wires for electrical propul- 
sion. 

Mr. Duty stated that in Cleveland they secured the 
approval of three-fourths of the property owners. They 
took the step on the advice of their counsel, not because 
it was absolutely necessary, but to be on the safe side. 
The opinion of the members seemed to be that it was a 
matter that would probably be regulated differently in 
different states. 

Mr. BRACKEN, On a motion adopted to appoint a com- 
wittee which should secure and furnish certain data, sug- 
gested that it would be well to include in that some 
figures as to the actual cost of operation. They had 
heard Mr. Holmes give 24% cents as the cost of 
operating per horse car mile in Chicago, aud that figure 
bad surprised several gentlemen who had discussed 
the matter with him. Mr. Bracken then mentioned 
the various statements that had from time to time been 
made to him by street railway men as the cost of oper- 
ating a regular 16-foot car in the larger cities, and the 
figures ranged from $4.50 up to $7.50 per day per car for 
power. Electricity could compete with that, but Mr. 
Holmes’ figures were even higher as to the cost with 
horses. The compilation of such reliable statistics would 
be a very valuable and useful work. 





A large number of exhibits were made, not only in 
special parlors, but in a large hall annexed to the hotel 
and in the street, on two sides of the block. The exhibit 
of the Thomson- Houston Company was a magnificent one, 
being nothing less than an electric road in actual opera- 
tion—that of the Eckington & Soldiers’ Home Company, 
as mentioned above in Mr. Mansfield’s speech. The road 
is SHOE of the overhead type, and starts with three 
cars. e road is 1.8 miles in length at present, 
but is being extended, The grades run up to 
about 5 per cent., and there are several curves of short 
radius, A special and excellent feature is the use of a 
cluster of red and white incandescent lamps along the road 
in groups placed on every third pole along the New York 
avenue section. These lights on the handsome standards 
in the centre of the track gave the road a most brilliant 
and attractive appearance, which was favorably com- 
mented on by all who visited it, and there were few if any 
absentees. The cars are equipped with twin 10 h. p. 
motors,and owing tothe great subdivision of the resistances, 
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the car starts off in the smoothest and easiest manner 
possible, The motors are flexibly suspended, resting on 
a rubber cushion, The details of gearing, etc., are 
famihar to our readers, having beenillustrated. As far as 
can be judged from personal intercourse with the inhabi- 
tants, the road is the prevailing sensation in Washington, 
and is immensely popular with the residents of the dis- 
trict through which it oo 

The Bentiey-Knight Electric Railway Company had its 
headquarters in Parlor 26, where its exhibit included sec- 
tions of the first iron conduit ever laid in this country— 
that now in successful operation on the Observatory Hill 
road, Allegheny City—and a section of that to be 
put in at once on the West End _ road, Bos- 
ton, and the Fulton street road, New York. 
Mr. B ackwell also showed two very interesting exhibits 
in the shape of one of the automatic conduit ‘ plows” 
that bad been in use several months, and a strip of the 
conduit copper bar that had been similarly on duty. The 
exhibit was a centre of great attraction. 

The exhibit of the Sprague Electric Railway and Motor 
Company was the car truck, in regard to which we pub- 
lish an illustrated article in this issue. The company also 
had a large parlor on the main floor where they exhibited 
photographs, designs, plans, etc , of their various roads, 
as well as models of various portions of their apparatus. 

Mr. E. E. Ries exhibited his well-known traction in- 
creasing devices, etc, 

The J. G. Brill Company exhibited a very pretty model 
of a car fitted with their new patent automatic equalizer 
for distributing the weight of the loads and preventing 
pitching. This proved quite interesting to all, including 
electrical men. One of the serious difficulties which is 
met with on street railways is the pitching of the ordinary 
four-wheeled cars in use by the necessarily short wheel 
base, which is aggravated by the weight on 
the rear platforms, which canrot be _ distributed 
throughout the length of the car in _prac- 
tice. So much is this the case that the front wheels of 
heavily loaded cars are lifted from the tracks and the rear 
end of the car strikes the paving, and in the use of elec- 
tric cars, it reduces the effective powers of the motors to 
a degree that almost renders them useless and the cars 
often leave the track. Even if the car is not heavily 
loaded on the rear platform, the movement, at a high rate 
of speed, causes the car to pitch and pound the track; this 
is not only destructive to both track and car, but is also 
severe on the motive mechanism or power. The device 
offered fully overcomes these difficulties, making the car 
ride steadily and smoothly. 

Mr. W. Wharton, Jr., exhibited a number of his street 
railway specialties in the shape of rails, etc. 

The Providence Girder (Longstreet) Rail Company ex- 
hibited their girder rail. 

A. Whitney & Son had an exhibit of their wheels for 
electric motor and other cars. 

The Pullman Palace Car Company showed a beautiful 
street car, perfect in every detail. 

The Lewis & Fowler Manufacturing Company made a 
fine display of their well-known specialties for street rail- 
way service. 

HE ELECTRICAL WORLD occupied rooms 82 and 83, 
of which electrical people made a pleasant rendezvous. 

An excellent bulletin was issued twice during the con- 
vention by our contemporary, the Street Railway Jour- 
nal, to whom we are indebted for many kindnesses during 
the meeting. 
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Meeting of the Board of Electrical Control. 





The meeting of the Board of Electrical Control, on the 
17t!: inst., was chiefly remarkable for the exhibition of the 
determination of the board to expedite the satisfactory solu- 
tion of the subway question, not only by the active meas- 
ures that have lately been carried out, but by inviting the 
participation of the electrical companies in a discussion 
of the situation. 

A letter addressed by the Commissioners to the United 
States Illuminating Company, the Brush Electric Com- 

any, the Hast River Electric Lieht Company, the Har- 
em Lighting Company, the American Electric Manu- 
facturing Company, the Mount Morris Electric Light 
Company. the North New York Lighting Company, the 
Ball Electric Illuminating Company and the Daft Electric 
Power Company, invited those companies to attend a 
meeting of the board on Friday, the 19th inst., for the 
consideration of the subway question. The letter refers 
to the opposition which has been met with on the part of 
corporations engaged in the electric lighting business to 
the burial of their wires, and the lack of co-operation 
which bas characterized the position assumed by cer- 
tain officials, and goes on to show that under exist- 
ing conditions it is impossible for the board to carry 
on its work in the manner that it evidently 
intends todo. Reconstruction is insisted on, ard it is 
stated that the rules and regulations drawn up by Dr. 
Wheeler will be submitted to the attention of the meeting 
on Friday, ‘‘ It is the opinion of the committee appointed 
to report on the matter, and the board, that under proper 
regulations the use of electric conductors for high tension 
currents can be made reasonably safe, and it is believed 
that the welfare of the corporations demands this co- 
operation,” The letter indicates the possibility of con- 
siderabl~ concessions being made to the electric lighting 
companies, but at the same time it is not difficult to trace 
the hand of iron under the glove of velvet. 

Dr. Wheeler’s report showed that 288 notices of viola- 
tions of the rules and regulations of the board had been 
sent to the Bureau of Incumbrances, Of these 188 related 
to dead wires, none of which had been acted upon. One 
hundred related to dead poles, of which 40 had been acted 
upon, 60 remaining unattended to. The latter comprise 
all the notices but 13 of dead poles and dead wires belong- 
ing to the United States Illuminating Company, and about 
38 miscellaneous notices. No dead wires have 
been removed bv the Bureau of Incumbrances, 
excepting in the few cases to clear lines and les 
which were to be taken down, the superintendent of tie 
bureau stating that he has no force of men with which to 
do this work, The work of removing the dead poles has 
been carried on continuously from the time it was started 
until Oct. 15. The forty notices which have been acted 
upon by the Department of Public Works have entailed 
the removal of 312 dead poles and 404,188 feet of dead 
wire. There have been 214 new notices of violations of 
rules and regulations since the last meeting of the board. 
Dr, Wheeler also gave a full list of the lines of wires, iu 
accordance with the direction of the board. 


A letter from Mr. W. H. Eckert, general manager of 
the Metropolitan Telephone Company, reported very satis- 
factory progress in the removal of wires, and Commis- 
sioner Gibbens commended the way in which the compa- 
ny were pushing the work, and stated that they had re- 
moved 15,000 miles of wire at a considerable cost. They 





Influence of Light on the Electric Discharge. 





The current number of the Philosophical Magazine con 
tains an interesting letter on this subject from Dr. J. 
Borgmann, of St. Petersburgh. Some time ago the author 


had spent in the lower part of the city $1,000,000 to get | communicated to the Russian Physico-Chemical Society 


everything in good form. 

Secretary Moss reported that the wires in Second avenue 
between Sixty-fourth and One Hundred and Twentieth 
streets have been removed, and that Sixth avenue is clear 
of poles from Twenty-first to Forty-eighth street. 


some experiments on the transmission of the electric cur- 
rent through air, in which flames or points were used as 
electrodes. In the case of flame electrodes the author ar- 
rived at the conclusion that the transition resistance at 


The Western Union Company stated that arrangements | the surface of the cathode flame was less than at the 


to remove the wires in Broadway between Fourteenth and 
Thbirty-fourth streets are being made with a view to their 
being placed underground. The telephone company is 
preparing to bury the wires in this section. 

The bad condition of the conduits in Park Row and 
lower Broadway was discussed, and a report submitied 
showing that, owing toleaks from the New York Steam 
Heating Company’s pipes the temperature in the conduit 


surface of the anode flame. He considers that there is a 
connection between these results and the experiments of 
Hertz, Hallwachs, Wiedemann, Ebert and Arrhenius, 
according to which the effect of light is to diminish the 
potential, especially if negative. According to the re. 
sults obtained by some of these physicists, a cur- 


manholes at some points is as high as 209 degrees. The|rent can be produced through the air between a 


Western Union Company reported its cables as so injured 
as to necessitate their replacement, and asked permission 
to distribute five fifty-conductor overhead cables from the 
main office to the branches. 


negatively charged body and any insulated body 
separated from it by air; while, according to the author’s 
experiments, such a current is produced directly between 


Chief Engineer Beckwith, of the Construction Com-|the flames or points. The similarity of the effect of 


pany, stated that the work on the subways would prob- 
ably be continued until Dec. 1, the same as last year. Up 
= oe resent time about 40 miles of trench have been 

ug, 
holes have been constructed. 

The business of the board is just now so urgent that un- 
til further notice the Commissioners will meet Tuesdays 
and Fridays at 12 o’clock. 





points and flames he attributes to the electric glow from 
the point. On repeating Hallwachs’ experiments, the 


miles of single ducts have been laid and 550 man- | author found that in the case of a negatively charged zinc 


disc the loss of charge takes place at an increasing rate as 
the illumination continues. Some experiments seemed 
to show an after effect of the light. Another experiment 
described in the letter was the following: An electric 


A special mosting of the Board of Electrical Control was | regulator was removed to a considerable distance from 


held at the office o 
11 o’clock. 
Further time was given for the report of the engineer 


the Board on Friday, the 19th inst., at | the zinc disc, and the electric light was weak. When the 


disc was illuminated no diminution of the potential on it 


and expert on the question of evercoming the difficulty of | was visible, even when a zinc screen, perforated for the 
the steam pipes, in order that additional investigations | passage of the light, was placed very near the disc. The 


could be made. The rules and regulations which had be 
prepared by Dr. Wheeler were submitted, and eventually 
adopted as far as Rule 29, when their consideration was 
postponed in 


€N | screen was removed, and in its stead a Bunsen flame in 


contact with the earth was placed before the disc at such 


order to allow Mr. E. Lauterbach | a distance that it could have no influence on its charge. 


to read a letter from the chief engineer of} As soon as the regulator was opened and the light thrown 


the Construction Company, giving temperature tests on 
lower Broadway. These showed that the majority of the 
man-holes had a temperature of 80 to 100 degrees, notably 


upon the disc, the diminution of the potential of the disc 
immediately began, i. e., a current was established between 


at Park Row, Cedar street and Exchange Place. The ex-| the disc and the flame. Thus the use of a flame as one 
periments that had been carried out showed conclusively | electrode favors the creation of a current through the air 


that the heat was not caused by radiation, but by the 
leakage of the steam pipes. The company had shown the 
greatest willingness to meet the necessity for repairs; but 
it was a question whether any preventive known to 
science would actually overcome the difficulty. This 
raised the question whether a private corporation like the 
Steam Heating Company should be allowed to use the 
streets in any way chick would interfere with the con- 
venience and comfort of the public. 

Mr. Andrews, the president of the Steam Heating Com- 
pany, said that the company had constructed this plant 


when a charged zinc disc forming the opposite electrode 
is illuminated. 
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Electric Action on Photographic Films 





In a paper read at the British Association meeting, Mr. 
J. Brown showed and described figures produced by elec- 
tric action on photographic dry plates. A very sensitive 


with the best materials that could be got, and had in-| bromide pJate was laid film side up on a sheet of metal 
structed their engineers to put in the best work that could | connected to the one terminal of an induction coil ; the 


be done. The usual factor of safety was 5 to 1, but 
they bad doubled this and made it 10to1. They run 


other terminal was a wire brought down on the centre of 


their steam at a pressure of 85 pounds through pipes that|the plate. If this wire was the negative pole, a single 
could stand a pressure of 1,000 pounds, so the fault could | discharge, developed in the usual way, produced a beauti- 
not liein any general weakness or ineffectiveness. The] fy} white fan-like figure with branches carrying palm- 


fault was due to one single blunder of their engineer, in 
using wooden wedges for holding the pipes together, in- 


shaped fronds ; if positive, dark, thinner branches, but 


stead of cast-iron wedges. The wooden wedges shrank | quite different, appeared, accompanied by a quantity of 
with heat and age, and left the joints of the pipes open. | light, radiating tracery. If the two poles were wires, 


To put in iron wedges on the two miles of pipes originally 
would have cost $100, but in repairing or substituting 
they had already spent $250,000. That this was the sole 


both touching on the uncoated side, different figures 
were produced, exhibiting the characteristics of the 


cause of the difficulty was proved by the fact that their] positive and negative terminals. A spark crossing over 
pipes uptown, 7. e., in Fifty-eighth street, which are put | to the edge and the metal coating below, appears as a dark 


together with ir n wedges, have never shown a particle of | jjno, 


leakage. After this somewhat startling admission, on 
motion of Commissioner Gibbens, it was resolved to defer 
further consideration of the subject until the expert and 
engineer of the Board had been heard from. 
Commissioner Gibbens, as a committee to consider the 
petitions of the Marhattan Electric Light Company and 
the Safety Electric Power Company for the privilege of 
running wires and doing electrical business in New York, 


If coatings of tinfoil were placed on both sides of 
the plate after the manner of a Franklin pane, that on 
the film having the letters J B cut out lke a stencil plate, 
the plates displayed the letters on dark irregular mark- 
ings, apparently produced by a discharge from ‘he metal 
edges, with dark blotchings corresponding to wrinkles in 
the foil. A piece of gutta-percha between plate and foil 


said that the papers seemed to be in due form, and on|had no particular effect; if four thicknesses of gutta- 


motion the petitions were granted. 
A communication was then read from the Bureau o 


f percha intervened, the letters were no longer distinguish- 


Incumbrances, enclosing a letter of the United States able. the discharge producing only irregular blotches. A 
Company,which stated that certain enumerated poles and | careful examination of the plates discloses peculiarities 
wires were not dead, as reported to the Board, and Super- | which cannot be described. The whole effect may be photo- 


intendent Richardson asked to have them verified. The 
report of the expert was’ read, stating that 
they had been re-inspected and all found to be 


graphic and also electrographic. The action of the 
gutta-percha seems to indicate that the figures are pro- 


dead, excepting one or two cases where the poles| duced, partly at least, by the direct influence of the cur- 


or dead wires 
by putting up the connections with new pieces of wire, 
and so connecting the fixtures complained of on to line 
circuits. ‘ibe secretary of the Board was directed to 


write to Mr. Richardson stating these facts, and repeating | tween light and electricity. 


had been put into use _ recently] rent without the intervention of light, pot only by the 


light itself, as in the photographic process. These inves- 
tigations promise further elucidation of the relations be- 
Professor Fitzgerald sug- 


that the wires ¢nd fixtures were all dead, according to the | gested placing the plates in a strong magnetic field. Mr. 
meaning of the law, those that are now alive having been | };own had not tried this, but remarked that the effects 


connected recently. 
An application presented from the United States Com- 


remained the same if the plate was made to slide down- 


pany for permits to connect a number of lamps, etc., was | ward while the sparks were passing. 


granted, A permit was also applied for by the same com- 
pany to make numerous repairs, to which the secretary 
was directed to reply that according to the rules and regu- 
lations of the Board, permits for repairs were not needed, 
except in the condemned district, where permits will not 
be granted. 

A permit was granted to the East River Company torun 
wires on Sixth avenue and Eighteenth and Thirty-eighth 
streets. The meeting then adjourned. ; 
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Insulating Resistance of Gas Lighting Circuits. 





To the Editor of The Electrical World: 

Sin : Will you please answer the following questions in 
your columns : 

A house equipped with electric gas lighting apparatus, 
burglar alarm, call bells, etc., throughout, in the usual 


Electricity in the Blacksmithy.—Mr. J. C. Henry, of | way, measures 22,000 ohms resistance, taken by discon- 


San Diego, Cal., through the columns of the Scientific A 
suggests a novel means of testing the condition of horses’ feet 

Take a battery or magneto machive, one that gives a light cur- 
rent, say such as can only be felt with moist hands. Attach one 


merican, | necting the battery at one end and inserting a Bunnell 


measuring set (Wheatstone bridge) with the entire system 
in its normal condition. That is, the insulation of the 


terminal to the animat’s bit, te other to the shoe. If the horse suf-| Vole wiring measures 22,000 ohms resistance, and with 
fers from the shoe or nails, he will squirm under the test. If there \the galvanometer inserted aione at the battery there is a 
is no irritation, he will pay no attention to it. A little electrical { Very slight deflection, and none at all with any galva- 
nometer less than 100 ohms, the battery being four fresh 


science in the blacksmith shops would locate much suffering. 
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cells, strong and in a good dry position. Would the above 
be considered a well insulated system ora poor one for the 
purpose? And would it be probable that the small leak 
apparent is caused by possible dampness in the new wood- 
work of the building? Also, what effect is it likely to 
have on the battery if the escape is not rectified? 

TOLEDO, O. A SUBSCRIBER. 


ANSWER.— No gas-lighting job can be considered a good 
one if any leak is apparent on the system by testing with 
the tongue, such a test being a more delicate one than can 
be afforded by the use of a portable galvanometer. The 
rule in all first-class work of this character isthat the 
circuits must be free from all leakage. Any leakage. 
however small, will result in early depreciation of the bat- 
tery, and loss and diminution of the spark. If the leakage 
is caused by dampness it is more likely that it is that of 
brick or plaster than of woodwork. Such leakages fre- 
quently dry out after a few months. If battery be turned 
on to a wire leaking through dampness the trouble may 
increase thereby. Separate circuits should be run for 
bell, burglar-alarm and gas-lighting work. Trouble then 
can be readily hunted up and the leaky system, if neces- 
sary, separated from the others ona special battery.— 
Eps, E, W.] 


_—__o-e- 2] oo- o 
Faure’s New Secondary Battery. 





In a patent recently issued to M. Camille A. Faure, the 
inventor describes a form of cell embodying several novel 
points. In the new battery M. Faure employs two ele- 
ments widely separated in the electromotive scale. They 
are composed of finely divided particles pressed together 
in a self-supporting mass or body, or composed of plates 
of metals having combined therewith finely divided and 
compressed particles of the same metal. Each element is 
enclosed by a diaphragm or septum of prepared asbes- 
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NEW FAURE SECONDARY BATTERY. 


tos, which consists of sheets one-thirty-second inch thick 
dipped into a solution of soluble salt, such as the chloride 
of calcium or the chloride of barium. The sheet is then 
dried, after which it is dipped into a solution of a soluble 
silicate, such as the silicate of soda or a fluosilicate, which 
are capable of producing with the first-named substance 
an insoluble compound. 

The elements so prepared are placed inacell contain- 
ing an electrolytic solution, which must be of such a 
nature that in the process of electrolysis it forms an in- 
soluble compound with the metal or metais composing 
either or both elements. Thus, M. Faure takes zinc and 
copper, and combines with the zinc finely divided zinc, 
and with the copper finely divided copper. The elec- 
trolytic solution preferably employed contains the phos- 
phate of potash. 

The accompanying cut shows the cell diagrammatically. 
Cand Z are copper and zinc plates, having combined 
with them the same respective metals in a finely divided 
compressed state. These are wrapped with asbestos A, pre 
pared in the manner described above and immersed in 
the proper solution containing phosphate of potash. 

On subjecting such a cell to the action of an electric 
current, phosphate of copper is formed upon the surface 
of the copper element, the phosphoric acid for this pur- 
pose being electrolytically separated from the solution, 
and combines with the copper to form an insoluble com- 
pound —i, e., the phosphate of copper. M. Faure then 
substitutes a fresh solution of phosphate of potash for the 
ex hausted solution, and upon connecting the battery in a 
simple circuit for the purpose of discharge phosphoric 
acid is transferred from the solution to the zine and from 
the copper to the solution, so that the solution remaios 
unchanged as regards its constituent elements. Of course 
this preliminary preparation would be avoided if phos- 
phate of copper were placed upon the copper element 
in the first instance; but phosphate of copper is not 
easily obtained and manipulated, and the process de- 
scribed is said to accomplish the object desired. 


The Operation of a Series Motor on Constant Poventia) 
Circuit, 





BY R. B. OWENS. 

Lately having occasion torun an } b. p. series motor of 
the Baxter type from 12 Julien accumulator cells in ser- 
ies, the question was raised as to the regulation of a series 
motor on a constant potential circuit. A good method 
of investigation is that used by Dr. Liebig in a paper 
read before the National Electric Light Association. 

Call, E, electromotive force of supply; 

e counter electromotive force developed ; 

R resisiance of armature; 

r resistance of series coil. 

Denoting speed by n and torque, or work per turn, by 
T, we haveas the rate at which work is done by themotor, 
e(E—e) 
chalet keaaae ie % i, 


for the activity. Differentiating this, we have: 


which is the well-known expression 





=- } —2 ; 
naT+Tdn Rar C8R+ Ede ede) 
dT 20 ae ae de de 
"7, +4 9z r \° dn + 35, geo): 


Substituting for 7 its value in terms of E and e and re- 
arranging, we have as our fundamental equation for de- 
termining rate of change of torque, 





oP ie 4 dE de e(E—e) 
Gh “Urs aa tO 8g ep 
When examining any particular type of motor ez and 


dn 
de 
dn 
motor. 
Now, if we regard E constant aad suppose the motor 
to be a series motor, we havee = Cn M Ex-8 
R+r 
a constant and M the number of turns in the series 
CnME 


R+r+CnM’ 


must be obtained from equations furnished by that 


, C being 


magnetizing coils; we may write thus: e = 


e (R+rCME 


from wists = E being a con- 


dn (R+r+CnM)*° 
stant, c= = 0; substituting these values of oz and 
o£ in our fundamental equation, we have 
Se a.s-ouenieaieas 
dn (R+r+C Mn)*’ 


and being negative the torque diminishes as the speed 


increases. Also .* is different for every value of n. 





dn 
It is also quite easy to see this motor will race; for, in the 
Tt ue 
equation,e= Cn M R — let € become very nearly equal 


to E, as would be the case if the motor runs without load, 
and we suppose no friction at the bearings or commutator. 
Then we have: Finite quantity CnM xX an infini- 
tesimal, and this can only be the case when 1 is infinite. 
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Improvements in the Quadruplex. 





To the Editor of The Electrical World: 

Str: I have been prevented hitherto from acknowledg- 
ing Mr. F. W. Jones’ letter of June 30, in reply to mine 
of June 16, and also from giving further consideration to 
his interesting criticism of my article on ‘‘ Improvements 
in the Quadruplex,” by pressure of other matters. 

Referring to Mr. Jones’ passing allusion to the courteous 
tone of my letter, I would say that I cannot see why dis- 
cussions of this nature should be other than courteous. 
Mr. Jones was quite right in criticising what he thought 
was at fault in my articles, as I also shall be in pointing 
out what seem to me defects in Mr. Jones’ criticisms. Of 
course, however, in undertaking such criticisms, one 
should be moderately sure of his ground. Inother words, 
Davy Crockett’s motto is worthy of careful consideration 
at such times. 

The chief feature of Mr. Jones’ letter of June 30, as it 
seems to me, is his attempt to prove that his view of the 
mannerin which the condenser, between the main and arti- 
ficial lines in the Jones and Smith condenser arrangement, 
respectively, derives its difference of potential, is correct, 
and that my view of the same was consequently er- 
roneous, 

Seemingly, Mr. Jones failed to notice the significance of 
my suggestion that he had overlooked the variations of 
potential on the main line due to the co-operation and op- 
position of the distant battery with and to the home bat- 
tery. This I regret, as, had he done so, I think he would 
have seen, and probably have admitted, that his explana- 
tion of the matter was quite erroneous. 

Since it would appear that it was chiefly upon the 
supposed correctness of this explanation that Mr. Jones 
based his statement that I was mistaken on the points 
noted, I think I shall be justified in showing, if I can, the 
inaccuracy of that explanation. 

In support of his views Mr. Jones furnished a diagram 
(which is here reproduced as Fig. 1) with the following 
description : ‘‘ The main line is assumed to be on the left 
and the artificial circuit on the right of the point x, which 
is connected to earth through 500 ohms resistance. The 


spaces in the horizontal line inclosed by the condenser 
plates are equal in resistance to the two coils of a No. 2 
relay. 

‘* With no ground attached tox the fall of potential = u. 

‘* With ground including 500 ohms the fall of poten- 
tial = v. 

** With dead ground the fall of potential = w. . 

‘** By the above it will be seen that the condenser plates 
are affected by the same difference of potential in each 
case, and by bringing the condenser plate from point 1 to 
point x, cutting out only the line coil of the relay, re- 
duces the plates to zero, when & is connected dead to 
earth, and makes but a very slight difference of potential 
with 500 ohms in the earth wire.” 

Mr. Jones had also said that the difference of potential 
between the plates of the condenser was due to the resis- 
tance between points 1 and a, and the joint resistance of 
the artificial line and the resistance of the battery; and 
that the artificial line terminal of the condenser was at 
nearly equal potentials with the point x. 

From the foregoing it would appear that Mr. Jones has 
assumed that the battery at the home station has internal 
resistance, but no E. M. F. 

I will grant that if the home battery were without E. 
M. F.. Mr. Jones’ explanation would be more accurate. But 
by giving the battery that property the conditions are at 
once materially changed,as will I think be seen by reference 
to Fig. 2 accompanying this letter. In that diagram the 
lower horizontal line M A’ representsa main and artificial 
wire, respectively, of a quadruplex system, having from 
the supposed junction J of the wires a resistance of 2,500 
ohms each. The terminals of condenser C’ are attached to 
points 200 ohms on each side of that junction, this 200 
obms representing the resistance of the main and artificial 
line coils of the neutral relay. The vertical line from the 
point J represents the potential of the home battery, 500 
volts, with positive pole to lines. The horizontal line A 
represents the potential on main line, with similar and 
equal poles at both ends of the wire, and neglecting any 





Fics. 1 AND 2.—IMPROVEMENTS IN THE QUADRUPLEX. 


fall due to defective insulation of line; line B, the fall 
of potential on main line when unlike poles are at opposite 
ends of main line: line C, the fall of potential along arti- 
ficial line regardless of polarity of the distant battery at Y; 
dotted line D, fall of potential on main line with distant 
end of that line direct to ground, at which time the ter- 
minals of the condenser are at equal potentials, 

With 500 + volts at each end of main line, we see that 
the terminal of the condenser attached to the artificial line 
is at 450 volts potential ; that attached to the main line at 
500 volts potential, a difference of 50 volts between the 
plates, the main line terminal being at the point of higher 
potential, With 500 + volts at X and 500 — volts at Y, the 
terminal of condenser attached to artificial line will still 
be at 450 volts, while that attached to the main line is now 
at 400 volts, a difference of 50 volts between the plates 
again, but the terminal connected to artificial line is now 
at the point of higher potential. 

Should the terminals of the condenser be connected 
further along the main and artificial wires—say at 500 
ohms, to correspond with the Smith condenser arrange- 
ment—similar reversals of the higher points of potential 
will result, but the difference of potential between the 
plates at each reversal will now be 100 volts. Of course I 
am aware that in practice the difference between the plates 
in the latter case would not be so largely increased, since 
the additional resistance in the circuit would make the 
fall of potential more grad ual. 

The foregoing, I think, shows clearly the accuracy 
of my statement that the function of the coils of the 
neutral relay and of the resistance coils in the Jones and 
Smith condenser arrangements, respectively, was to secure 
a difference of potential between the plates, and also 
disproves Mr. Jones’ statement that the potential at the 
artificial line terminal of the condenser was but very 
slightly different from the potential at the junction of 
the main and artificial wires. 

Presumably to explain why the Jones condenser ar- 
rangement is no longer indispensable on quadruplex cir- 
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cuits, Mr. Jones, in his letter of June 9, states: ‘‘ It may 
be noted that since the displacement by dynamos of the 
old Callaud No. 3, 5inch X 8 inch battery cells, with an 
average internal resistance of 34 ohms, the resistance be- 
tween point | in the diagram and the earth has been ma- 
terially diminished, so that, of course, the condenser can- 
not receive so great a charge as formerly.” * * * 

Here also, I fear, Mr. Jones slipe. For, the effect of re- 
ducing the resistance of a circuit would be obviously to 
produce a greater fall of potential, than had previously 
existed, between any two remaining stated points in that 
circuit, such as between point lin the diagram and the 
point 2; therefore this diminished resistance of the bat- 
tery would actually enable the condenser to acquire a 
greater charge than formerly. 

In his criticism in rebuttal of my qualified statement 
that ‘‘generally speaking the Jones condenser arrange- 
ment, while beneficial on some circuits, was not a decided 
improvement,” Mr. Jones says: ‘‘From 1875 to 1882, there 
was not a quadruplex circuit over 200 miles long out of 
Chicago, Buffalo or Pittsburgh that could by any means 
admit of good work, or even any work at all, on the No. 
2 relay, except by the use of the ccndenser in the cross- 
wires.” I think I am safe in saying that the casual 
reader would assume that this reference to the condenser 
in the cross-wires applies exclusively to the Jones con- 
denser arrangement. 

I will, however, assume that Mr. Jones meant also 
to include the condenser used with the extra coil in the 
No. 2 relay in the bridge wire of the bridge quadru- 
plex, which method, as Mr. Jones informs us, was dis- 
placed in Chicago by the differential plan in August. of 
1875. But im either case, “if the stone falls on the 
pitcher so much the worse for the pitcher, and if the 
pitcher falls on the stone so much the worse for the 
piteber.” Mr. Jones, in an excellent paper on ‘The 
Quadruplex Telegraph ” read before the American Elec- 
trical Society at Chicago, I.l., Feb. 17, 1875, stated, 
alluding to the bridge quadruplex, which, of course, did 
not employ the Jones condenser arrangement, ‘At the 
present time (February, 1875), four messages are sent at 
the same time a distance of nearly’ one thousand miles, 
with the utmost ease and certainty, at the rate of 120 
words per minute.” 

As 30 words per message may be considered a fair 
average, this means that each sending operator trans- 
mitted 60 messages per hour at that time on the bridge 
quadruplex between New York and Chicago, which 
statement of Mr. Jones, in viewof the fact that there is 
probably not a quadruplex circuit of that length in oper- 
ation to-day which will admit of the transmission of 
business at that rate, with ease and certainty, seems to 
indicate not only that perhaps an error was made in 
abandoning the bridge plan for the differential, but also 
that there was really very little in the way of improve- 
ment for the Jones condenser arrangement to bring about. 


With regard to my remarks, concerning the action upon 
the No, 2 relay of the currents of discharge from the con- 
denser at the moment of the distant reversal, I, regardless 
of the specifications quoted by Mr. Jones to the contrary, 
adbere to my statement that the effect in the Smith con- 
denser arrangement is to rapidly reverse the polarity of the 
relay, or rather the extra coil is so connected that the dis- 
charging current from the condenser will have that effect, 
for reasons that may, I believe, be obvious on considera- 
tion. In the Jones arrangement, however, the effect is to 
prolong the magnetism and not, as I had stated, to rapidly 
reverse it, and to that extent I cheerfully concede that the 
extract from the specifications quoted by Mr. Jones is 
doubtless correct. 

Commenting on the closing remarks of Mr. Jones’ criti- 
cism, in which he gives the results of some tests which he 
conducted, it is presumable that he offered them for what 
they were worth, because he will hardly expect, seriously, 
that such results, stated without any data as to the appa- 
ratus employed, the capacity of the condensers, etc., in 
the various tests, could be accepted as final. Further- 
more, the simple magnetizing strength of the different 
devices would not be the only point sought, for the 
working of the relay without ‘‘drag,” etc., is of much im- 
portance, and therefore an excess of magnetizing strength 
could be detrimental. 

Besides which, Mr. Jones’ supposition that there is a 
** Joss of 334 per cent. in the magnetic power of the neu- 
tral relay, owing to the introduction of the third coil,” in 
the Smith arrangement, is not well founded, since there 
need be no diminution in the number of convolutions on 
the reguiar coils of that relay due to the introduction 
of the extra coil. Again, Mr. Jones’ allotment of 133 con- 
volutions to each coil of that relay is rather a mistaken 
one, inasmuch as there are more nearly 3,000 convolutions 
than 133 in each coil. 

I find also on inquiry that Mr. Jones was historically 
incorrect in saying that the original quadruplex system, as 
tried between New York avd Boston, was put into use witha 
single wound polarized relay and a single wound neutral 
relay, and these relays were included in the cross wire of 
a Wheatstone bridge with a rheostat and a condenser 
around the neutral relay to assist that relay in accepting 
and declining rapid changes of polarity. This condenser 
arrangement was not used until a considerable time after 
the New York-Boston circuit was first started. The first 


arrangement used was one somewhat similar to that 
described in my article as the Moffat local arrangement. 
Wm. MAVER, JR. 


Special Gorrespondence, 
NEW YORK NOTES, 
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Mr. Henry C. Davis, of the Sawyer-Man Company, is to make 
a trip te Europe on private matters, I note that he and Capt. 
H. R. Garden are associated in the new plan fora bridge here 
across the Hudson. 


The Macraeon Storage Battery. 


There is a new storage battery in the field, that of the Mac- 
raeon Storage Battery Company, of 7 Wall street, of which Mr. 
G. W. Ballou is president and Mr. Leonard Paget chief electri- 
cian. The company make claims worthy of attention, and, [ 
understand, are busy on certain li nes of work. 


Steam Pressure Regulation. 


Mr. J. M. Foster, 145 Rroadway, is meeting with great suc- 
cess for his new automatic pressure regulator for obtaining uni- 
form pressure on engines. It is not merely a reducing valve, but 
an efficient automatic regulator, which will deliver steam, water, 
etc., at uniform pressure, according to adjustment. 


The Schenck Belt Holder. 

Reports are coming in from all parts of the country from elec- 
tric light concerns, I am told, speaking in high terms of the 
Schenck belt holder and shifter. The company are appointing 
agents, so as to devote their time to manufacturing, for which 
they have increased their facilities. They are now shipping over 
20 machines a week, some up to 72 inches in diameter. 


Leather Link Belting for Dynamos, 

Charles A. Schieren & Co., sole agents for the American Leather 
Link Belt Company, report sales of that specialty for dynamos 
to the Standard Light and Power Company, of Montpelier, Vt. ; 
Travers Bros., of New York City ; Edison Illuminating Com- 
pany, of Boston, and the Burlington, Vt, Gas Light Company. 


Improved Oil Cups. 

Mr. J. 8. Hall, of 40 Cortlandt street, has long devoted himself 
to the improvement of lubricators or oil cups for dynamos and 
other high-speed machinery, and to-day has a high reputation for 
his work in that field. His cups are to be found on all the leading 
dynamos, and are in great demand at the present time for new 
plants. 


A New Power Meter. 

The portable rotary power transmitting dynamometer of Mr. 
F. Van Winkle, of 91 Liberty street, is a very useful machine 
for weighing the load andl showing the result directly on a sta- 
tionary dial. It is built to measure any power up to the capacity 
of a 444 inch shaft and to fit any shaft up to that diameter. It is 
made in halves, like a split pulley with planed joints held by 
turned bolts fitting reamed holes. Mr. Van Winkle, hy the way, 
represents also the Trenton automatic high-speed engine. 


The Gamewell Fire Alarm Company 

of this city continue to enjoy a run of large orders and contracts 
for new plants and extensions all over the country. Among the 
new orders are systems for New London, Conn., 8 boxes and bell 
striker; West Bay City, Mich., 12 boxes and 3 indicators: 26 
stations for Pittsburgh; Meadville, Pa., 15 boxes and bell striker, 
just completed in good shape; Oil City, 15 boxes and bell striker, 
just completed, and preparations going on for a big ‘“ inaugura- 
tion;” Charleston, S. C., 50 stations of the police telegraph patrol 
system. 


The Westinghouse Move. 


The step taken by the Westinghouse Electric Company in 
securing complete control of tbe Sawyer-Man interests, as 
mentioned by me last week and fully announced in the advertis- 
ing columns, continues to be an engrossing theme of discussion in 
electrical circles, although, in spite of all sorts of wild rumors, 
there is practically nothing te be added to what is already known. 
It is universally admitted that the move is one of the most im- 
portant ever made in electric lighting in this country. 


The Excelsior Electric Company. 

On the occasion of a visit: last week to the offices of the com- 
pany, 115 Broadway, I was informed that the differences existing 
between the directors, owing to which the receiver was appointed 
have been happily settled, and the receiver has been discharged. 
The business is in excellent condition, and the factory is working 
up to its full capacity to meet orders for machines and lamps. 
Mr. G. D. Allen is still the manager and secretary of the com- 
pany, and Mr, H. D. Fuller is the president and treasurer. The 
company has lately taken a contract for arc and incandescent 
plants at Summit, N. J., and Lansford, Pa., and have increased 
Wechsler & Abrahams’ plant in Brooklyn by 60 arcs. 


The Mutual Electric Manufacturing Company, 


of 292-296 Graham street, Brooklyn, report a plant of 25 arc 
lights and machine lately completed at Unadilla, N. Y. The 
town is greatly pleased with the installation, and the dairy farm- 
ers come from far and near to see the lights burning. The com- 
pany are using their new system of suspending lamps over the 
centre of the street and drawing them in to the 
poles to be trimmed. In Brooklyn the company are already run- 
ning about 500 incandescent lamps in residences and stores, and 
they are now putting in a 1,000 cell storage plant on Montague 


street to operate 1,500 lamps. The Electrical Wiring Company j 


of 187 Montague street bas heen organized «ver two months, and 
is authorized to do business for the Brooklyn Incandescent Electric 
Light Company, of 292-6 Grabam street, which is actively engaged 
in this incandescent work. 

W. T. H. 


NEW ENGLAND NOTES, 


BRANCH OFFICE OF THE ELECTRICAL WORLD, , 
178 Devonshire Street, Boston, Oct. 22, 1888, 
An Enterprising Flectrical Concern. 

Messrs. Kendall & Slade, of Boston, are reported as having a 
large force of men engaged in wiring for incandescent lights in 
the city of Halifax, N. S., where they have contracted to install 
2,000 incandescent lamps on the alternating system; also 50 arc 
lights for commercial work. 


Telegraph Companies Repudiate Canadian Coin. 

Representatives of the Mutual Union, Western Union and 
United Lines telegraph companies and the Mutual District Mes- 
senger Company in Boston held a conference last Thursday, and 
decided to issue an order prohibiting their employés from accept- 
ing any Canadian or mutilated coin hereafter. The reason for 
this action is the difficulty the companies have had in getting rid 
of such coin, the banks refusing to receive it. 


The Worthington Condenser. 

At the plant of the Malden, Mass., Electric Light Company a 
Worthington independent condenser has been in use for some 
time past in connection with four Armington & Sims engines of 
80 horse-power each, and satisfactory results have been obtained, 
The engines exhaust into an immense exhaust box or tank be- 
neath the floor of the station. The valves are so placed that the 
engines can be run either condensing or non-condensing. 


An Interesting and Instructive Lecture. 

At the rooms of the Boston Electric Club on the evening of 
Wednesday, Oct..17, Mr. John C. Wilson, president of the Muni- 
cipal Signal Company, of Boston, favored his fellow members 
with an interesting and instructive lecture, the subject being 
‘The Police Alarm and Inter-Communication System.” Mr. 
Wilson’s remarks were enhanced in comprehensiveness by the wse 
of apparatus and instruments in demonstrating the practical 
working of the system alluded to. 


New Station at Plymouth, Mass. 

Work has beer begun by the Plymouth Electric Light Com- 
pany on its new station. When finished, the building will be 
two stories high, with a smoke-stack 100 feet in height (10 x 10) 
at the rear of the steam plant. The dimensions of the building, 
which is to be of brick, will be 55 x 50 feet. The lighting 
capacity of the station at present decided upon to start up with 
is 50 arcs and 500 incandescents. For some time the question 
of having an electric railway in Plymouth has been agitating the 
minds of the prominent people of that live little town; and it is 
safe to predict that electric cars will be running in the main 
street of Plymouth before the summer of 1889. 


Girders for Street Railways. 

Mr. R. T. White, No. 12 Pear] street, Boston, is the inventor of 
the Acme Girder System for street railway roadbeds. Mr. 
White’s system is attracting a good deal of attention and favora- 
ble comment from the street railway companies in the 
New England States. That gentleman will promptly send to 
applicants a catalogue giving a full explanation of this 
girder system. Mr. White has given considerable atten- 
tion also to electric street railways, and has invented four 
different forms of conduits, together with all the requisite 
mechanism and appliances for making electrical connection be- 
tween the car-motors and the conduit. The inventions of Mr. 
White embrace several ingenious as well as practical devices 
that are well worthy examination from any one interested in the 
development of electricity as the propelling power for street rail- 
way cars. 

The West End Electric Road. 

The work on this important enterprise is being rapidly pushed 
forward. The cars are now building by the Newburyport, Mass., 
Car Company, the generating plant is being constructed at 
Brighton by the Jarvis Engineering Company, the air lines will 
be run as soon as the permit is received from the city, as also the 
conduits, and November will doubtless see the Sprague system in 
commercial operation. It will be remembered that the West End 
management contracted some time back with the Sprague Com- 
pany for 20 cars fitted with two motors each and all necessary 
governing and lighting apparatus, and tracks supplied with the 
necessary conductors, etc., to extend from Oak square, Brighton, 
to Park square, Boston, a distance of 12 miles, overhead lines to 
be used as far as Exeter street on Boylston, thence by conduit to 
Park square. 


Electric Lighting at Halifax, N. 8. 


I learn that Boston parties, well known among the electrical 
fraternity, are interesting themselves in the Chandler Electric 
Company of Halifax, and have bought large interests in that 
company with a view of developing the business of electric light- 
ing and power in the city named. Prominent in the enter- 
prise are Messrs. F. 8. Pearson and H. C. Buck, 
of the Somerville and Woburn Electric companies. These gentle- 
men will probably devote the greater portion of their time and 
energies to the Halifax enterprise as soon as the new station in 
Woburn shall have been started and in good running order. If 
their success in Somerville and Woburn can be used ascriterion, 
the results in Halifax will soon be manifest; in fact, it is stated 
that there have been already secured nearly 2,000 incandescent 
lights for the last named place, and a large increase of the 
arc lighting will call for the equipment of over 3,000 lights. 


Mather Sytems of Electric Lighting. 


Messrs, Claflin & Kimball, of Boston, the New England agents 
of the Mather Electric Company, of Manchester, Conn., report 
business in their line quite active, and they find that their com- 
pany’s systems of arc and incandescent electric lighting are now 
in demand more than ever before. Among the incandescent in- 
stallations made by the Mather Electric Company and its agents 
during the past few months are 750 lighis for the Church 
Green Electric Light Company; 600 in the State 


Capitol of Minnesota at St. Paul; 600 for the St. Paul & Manitoba 
R. R. Company ; 375 at the Massachusetts State Reformatory, 
South Framingham, Mass.; 800 in the factory of the Plympton 
Manufacturing Company, Hartford, Conn.; 500 for 8. R. Read, 
at Chattanooga, Tenn.; 300 at the Deaf and Dumb Institute, 
Council Bluffs, Ia.; 200 for Harrison Brothers & Co., Philadel- 
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phia; 200 at the Court House, St. Joseph, Mo. ; 2,000 at the mills 
of the Cheney Brothers, South Manchester, Conn., and 2,600 at 
the magnificent manufactory of the American Waltham Watch 
Company, at Waltham, Mass. 


Personals. 

Mr. George F. Porter, of the Faraday Carbon Company, Pitts- 
burgh, Pe., was in this city a few days last week. Mr. Porter 
visited this office accompanied by Mr. John J. Drake, superin- 
tendent of the Rhode Island Electric Light Company, of Provi- 
dence. 

Mr. Thos. Wallace, Jr., of Ansonia, Conn., one of the proprietors 
of the Electrical Supply Company, was on a business visit to the 
Hub for day or two last week. Mr. Wallace favored this office 
with a visit, and was also a guest at the Boston Electric Club. 

Mr. C. M. Doten, dealer in electrical supplies at Plymouth, 
Mass., also correspondent for the Boston Herald, favored this 
office with a visit on last Wednesday. 

Mr. J. T. Bradbury, general manager of the Middlesex Elec- 
tric Light Company, of Lowell, Mass., was in Boston on a flying 
business visit on Wednesday last. 

Messrs. Alex. P. Wright, of the Springfield, Mass., Electric 
Light and Power Company, and Geo. W. Phillips, of the Norwich, 
Conn., Electric Light Company, were among the prominent 
electrical people who were visiting the ‘‘ Hub” on business during 
last week. 

Sprague Interests in New England. 

During a conversation recently with Messrs. Sawyer & Blake, 
the New England agents of the Sprague Electric Railway and 
Motor Company, they gave me an idea of the large amount of 
work they ‘are doing in both railway and stationary motors. 
They said in substance as follows: ‘“* As you already 
know we have closed what we consider quite an impor- 
tant contract with with the West End Street Railway Company 
for twenty cars to be operated over twelve miles of track; the 
work on this line is being rapidly pushed to completion, and we 
have a large force of men at work on the line. In Brockton, 
Mass., we are installing a plant for the East Side Street Railway 
Company, which we expect we will be able to put in operation at 
an early date. The Hartford & Wethersfield road, at Hartford, 
Conn., for which we hold the contract, has now been in operation 
for about three weeks. -Our installation on the lines of the Naum- 
keag Street Railway Company, at Salem, Mass., has been an assured 
success. We have at present somewhere in the vicinity of fifteen 
prospective street railway installations, the contracts for which 
are, we consider, as good as signed. Referring to our stationary 
business we quote the following recent installations: Middletown 
Electric Light Company, 2 h. p. motor; L. Schienwald, 154 
Lincoln street, Boston, Mass., 1 h. p. motor for running sewing- 
machines; Mystic Rubber Company, 65 Chauncy street, Boston, 
3h. p. motor for running sewing machines on gossamer work; 
Edison Electric Illuminating Company, Fall River, Mass., one 
74g bh. p. motor; I. 8. Noyes & Co., Lawrence, Mass., 
10 h. p. motor running elevator for toboggan slide: 
Fall River Bleachery, Fall River, Mass., 5 h. p. motor; Edison 
Electric Illuminating Company, Newport, R. I., 1¢ bh. p. motor; 
Jacob Heller, 99 Summer street, 2 h. p. motor‘for running sewing 
machines. Dr. J. De Beer, Hotel Boylston, has a 2h. p. motor 
running machines for massage treatment. This is rather an 
unique installation and we think the first that has ever been made 
of its kind. From the motor the doctor belts to a series of 
mechanical massage machines upon which he places the patient, 
and through a medium of mechanical devices rubs and thumps 
the patient until he is either knocked out or thoroughly cured.” 


Important Removal of Offices. 

On Monday, Oct. 15, the Thomson-Houston Electric Company’s 
new offices in the Hathaway building, 620 Atlantic avenue, 
Boston, were occupied by the company’s officers and employés, 
with everything in its place, and every body ready to transact 
business, 

Preparations had been going on some time for the removal of 
the company’s executive officers from 178 Devonshire street to 
the present magnificent building. To Messrs. Geo. W. Daven- 
port and C. B. Davis the credit is due for the systematically 
arranged departments for conducting the Thomson-Houston 
Electric Company’s immense and varied business interests at the 
new quarters. The Hathaway building is situated at the inter- 
section of Federal street and Atlantic avenue, and immediatly 
adjoins on the north the station of the New York & New England 
Railroad. 

The company occupies the entire south side of the second floor. 
The corner office is occupied by C. A. Coffin, vice-president and 
treasurer of the company, and adjoining this office is the one oc- 
cupied by Capt. Eugene Griffin, manager of the street railway de- 
partment. The large office fronting on Atlantic avenue is occu- 
pied by the railway department, and adjoining this is the office 
of the International Company, of which Geo. W. Davenport is 
the manager. In the railway office is found Mr. G. W. Mans- 
field, the electrical engineer of this department. A part of this 
office is also given up to the department of advertising and print- 
ing, in charge of Mr. H. B. Prindle. Directly back of 
Captain Griffin’s office is the office of Mr. E. I. Garfield, 


secretary of the company, and adjoining is the office 
of Mr. W. F. Pope and Mr. J. P. Felton, The large main office 
in the rear is occupied by the head bookkeeper. In this office 


alone there is about 100 feet of desk room, Directly opposite and 
separated by a glass partition is the department given up to the 
desks of the various agents of the company. The extreme rear of 
the second floor is occupied by the supply department, which is in 
charge of Mr. ©. B. Davis. Adjoining this is the engi_ 
neering department and draughting room, of which Mr. 
H. C. Patterson is manager. At the left of the entrance are two 
offices, one of which is used as the consulting office, the other 
being occupied by the company’s attorney, Robert P. Clapp. 
Directly opposite the entrance is the telephone box, in which are 
found three telephones—the long distance, a private line to the 
company’s large factory in Lynn and the Boston exchange. 

The offices are lighted throughout by the Thomson-Houston 
incandescent system. The lamps, 150 in number, receive their 
current from the dynamo located in the supply department, ope- 

ated by a 15h. p. Thomson-Houston motor, which receives its 
current from the Boston Electric Light Company’s station. The 
offices are all finished in cypress wood, and fully equipped with 
speaking tubes, electric bells, etc, ws Go 






































PHILADELPHIA NOTES, 


BRANCH OFFICE OF THE ELECTRICAL WORLD, 
89 South Tenth Street, Philadelphia, Pa., Oct. 20, 1888. 
Bridgeton, N. J., Electric Road. 
The electric railway project in Bridgeton, N. J., has assumed 
more definite shape, and is now said to be certain of accomplish- 
ment. Stock aggregating $10,000 has been taken or pledged. 


Mr, H, A. Cleverly, 
manager of the Cleverly Electrical Works, 1,018 Chestnut 
street, reports that business is booming. Mr. Cleverly is the 
agent for the Baxter motor, as well asthe Eco clock system, 
and has his eagle eye on a large amount of business in these direc- 
tions. During the summer a large number of the Baxter motors 
were put up for various purposes, and astill larger number would 
have been placed had it not been for the difficulty experienced in 
obtaining current. 
The Rue Manufacturing Company. 
of 116 North Ninth street, this city, are doing a large business 
with their injectors, especially among electric light companies. 
They are the owners and manufacturers of the ‘Little Giant,” 
‘Fixed Nozzle” and the ‘‘Unique” injectors, Rue’s patent boiler 
testing apparatus, steam valves and boiler checks. They are an 
old established house, and all steam users will find it to their 
advantage to investigate the merits of their goods, 
Franklin Institute Meeting. 

At the meeting of the Franklin Institute last Wednesday even- 
ing Mr. Carl Hering described and exhibited the following 
novelties: M. Abdank’s integraph, an instrument for integrat- 
ing; and a magnetic bell call ; Carpentier’s electrical time beater 
for divided orchestras or choruses; Carpentier’s melograph and 
melotrope, an instrument for electrically recording music and for 
reproducing the same mechanically on the piano; Serpollet’s in- 
stantaneous safety steam generator, a new form of steam boiler. 

A New A. D, T. Office. 

General Manager Jewell, of the American District Telegraph 
Company, has transferred the local office of the company from 
102 South Eighth to No. 106, two doorsabove. The new officeis 
titted with all the modern electrical appliances, one room being 
set aside for the galvanometers registering the protective burglar 
alarm system used by the company. In this room a number of 
glass-covered instruments are placed upon shelves, giving notice 
by an alarm bell to the employés if any of the stores connected 
with the office are being tampered with. The system at present 
is said to cover stores containing goods valued at $30,000,000. 





Personal. 

At last Tuesday’s meeting of the Councils Electrical Committee, 
Chief Walker asked for $117,850 in all, a new item of $500 being 
added for traveling expenses for the chief of the bureau, to enable 
him to properly investigate existing systems of electric lighting 
and telephone service in other cities with a view to improving the 
service in this city. The appropriation given the department last 
year was $91,020, but the natural development and gradual ex- 
tending of building make it desirable to have a greater sum in 
order to meet the wants of the city during the coming year. The 
intention is to connect the various hospitals by telephone and ex- 
tend the telephone and electrical communication to such outlyiag 
police stations as may be erected, and also to connect certain of 
the stations with each other. It was agreed to report the matter 
favorably to Councils, to be by them referred to the Finance 
Committee. 

The ordinance knownas the Keystone Light and Power ordi- 
nance was called for consideration, and attached to a copy of the 
bill was acommunication from the Keystone Company, which, 
after reciting that the original ordinance lay in the committee’s 
hands until its final adjournment in April last, gave a further 
history of efforts made by the company to get possession of the 
streets. In June last an application was made to the Board of 
Highway Supervisors for permission to open the streets and lay 
the conduits necessary to the conduct of their business of electrical 
lighting. This was refused, and the company then went to the 
Mayor, who also refused to interfere. The court was then ap- 
pealed to and reserved its action for the present, and sent the 
company back to Councils to obtain some definite action from 
them which would either mean an approvalor rejection of the 
scheme. The compary entered a strongly worded protest against 
the right of Councils to interfere with the laying of the conduits, 
claiming that their powers were gained through an act of As- 
sembly and could not be gainsaid. Councilman Freeman said 
that the committee should take some action on the bill; that the 
company had a right to it, and the court indicated by its action 
that it expected it. He moved that the matter be referred to a 
committee of three to consult with the City Solicitor as to a legal 
form of ordinance that could be adopted that would give the city 
and citizens all necessary protection and at the same time not put 
unnecessary obstacles in the way of this or similar corporations. 
This was adopted. 





WESTERN NOTES. 
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44 Lakeside Building, Chicago, Oct. 20, 1888. | 


Watsonville, Cal, 


The California Electric Light Company has placed a Brush plant 
in the Spreckels sugar factory at Watsonville. 





Dallas, Oregon, 

The Thomson-Houston Company have sold to Handley & 

Glenn, of Dallas, an arc light plant consisting of 35 lights. 
Hymeneal, 

Mr. Geo. A. Mayo, the well-known electrician, formerly of New 
York and now with the Van Depoele Company ot this city, was 
married on Oct. 17. 

South Omaha, Neb, 

The Armour & Cudahy Packing Company, of South Omaha, 
are putting in an arc light plant of the Thomson-Houston system 
for lighting their packing house. 

A New Van Depoele Catalogue, 

I am in receipt of a neat catalogue just issued by the Van De- 

poele Electric Manufacturing Company, It consists of twelve 


pages and is descriptive of the arc light apparatus manufactured 
by the company, 


South Omaha, Neb, 
The South Omaha Electric Light Company has just been or- 


ganized and a Waterhouse plant will be put in, the contract for 
which has been closed through the Western department of the 


Waterhouse Company. 


Alton, II. 
The Alton Gas and Electric Light Company, of this city, has 


just received incorporation license from the Secretary of State ; 
capital stock, $60,000 ; incorporators, Alva E. Campbell, John 
Watt, Levi Davis, Jr. 


Eureka, Cal. 
Percy & Hamilton, of San Francisco, have sent to L. Fawsett, 
the superintendent of the Eureka Electric Light Works, plans 


and specifications for a new plant, to be erected on C and Ist 


streets, Eureka. The building will be 86 x 54 feet. 


Increase of Oapital Stock. 

Owing to the great increase of business during the past year, 
the Central Electric Company have been compelled to increase 
their capital stock from $10,000 to $50,000, which will enable 
them to carry on to much better advantage their rapidly grow- 
ing business. 

To Have Electric Lights, 

John Mohr & Son, of this city, have contracted with the West- 
ern department of the Thomson-Houston Company for an elec- 
tric light plant for their boiler shops. Both arc and incandes- 
cent lights will be used, the incandescent lights being operated 
from the arc light circuit by means of individual distributors. 


Motor Installations, 

The following is a résumé of the motors sold by the Western 
department of the Baxter Company during the past thirty days : 
Moline, Ill., two 10 h. p., one 4 h. p.; Rock Island, Ill, one 2 
h. p., one 1g h. p.; St. Paul, Minn., two 1 bh. p., one 8 h. p.; 
Milwaukee, Wis., one 4 h. p.; Chicago, Ill., three 1 h. p., one 2 
h. p., one }¢ h. p. 

Thomson-Houston Carbon Factory. 

The plant of the Richmond Carbon Company, located at North 
Adams, Mass., was recently purchased by the Thomson-Houston 
Company, and Mr. C. T. Richmond, the former manager, as- 
sumes the management of the Thomson-Houston Carbon Factory, 
at Fremont, Ohio. The factory, I learn, is now turning out 
about 60,000 carbons per day. 


The 0. & C, Motor. 

The territory of Mr. F. N. Armour, the Western representative 
of the C. & C. Motor Company, was recently extended and he 
now has charge of the entire West. Mr. Armour is at present 
very busy in installing new motors both in the city and outside. 
He has at present about 60 in operation in Chicago alone and 
states that the outlook is very promising. 


Telephone Quotations, 


Col. 8. G. Lynch, broker, 146 La Salle street, furnishes 
quotations upon telephone stock as follows : 
BRR) OF SEO. bcccececcs $150@$155|[owa Union....... . $28@ $29 
Central Union...... 47@ 48/Michigan........... 81@ 82 
GHGOIIS . Sis vesees 840@ 345|Missouriand Kansas 70@ 71 
Cokowadhe sc. « 0' cicivcee 483@ 46|)Rocky Mountain Bell 41@ 43 
Cumberland. ..... - 68@ 70|Wisconsin.......... 116@ 118 
Great Southern..... 384@ 37 


New Installation in the Gore Hotel, ° 

The equipment of the Gore European Hotel of this city with 
incandescent lights by the Western department of the Excelsior 
Company has just been completed and the formal tests made, 
The management of the hotel have accepted the plant, and express 
themselves as highly pleased with the installation. One thousand 
and fifty-seven lamps light the building from top to bottom, it be- 
ing the only building of the kind lighted exclusively by incandes- 
cent lights in Chicago, the gas being turned off in the basement. 


The Demand for Cut-Outs. 

I learn from the Electrical Supply Company that the demand 
for the Stoddard cut-out is constantly increasing, and in fact at 
such a rate that the company find it difficult to supply customers 
promptly. Its popularity isevidently due to the strong points 
which it possesses, one of which is that the rosette and cord can 
be entirely removed for the replacing of fuses, and another 
which would seem to recommend it to general use is the dispatch 
with which the fuses can be replaced. The company carry a 
large stock of them. 


A Telephone War Ended. 

A special from Findlay, O., dated Oct. 17, says: The Cushman 
Telephone Company, of Chicago, has been operating an ex- 
change in this city for the last year and a half, notwithstanding 
the Bell Company has been barassing them with suits of all 
kinds for the alleged infringements of the Bell rights and priv- 
ileges. To-day, however, the Cushman Company gave up the 
fight and sold its entire plant to the Bell Telephone Company, 
which will hereafter operate the exchange with Bell instruments 
and at higher rates than the old company charged. 

Belting for Dynamos, 

Mr. J. H. Shay, the representative of the Chas. Munson Belt- 
ing Company, bas just returned from atrip to Baltimore, Md., 
bringing witb him orders from the Brush Electric Light Com- 
pany, of that city, for one dynamo belt 40 inches in width and 
two others 30 inches in width. Mr. Shay also recently took an 
order from the St. Paul Gas Company, St. Paul, Minn., for one 
48 inch, one 30 inch and one 36 inch belt. This firm, which has 
long been engaged in the manufacture of belting in Chicago, and 
known as Munson & Co., recently changed itself into a stock 
company, end will hereafter be known as the Chas. Munson Belt- 
ing Company. They will continue to manufacture the well- 
known brands of Eagle and Dynamo belting. 


A New Application of Electric Power. 


I saw last week an application of the motor which, to me at 
least, was new and which bids fair todo away with the gas en- 
gine where current can be supplied from central stations, At the 
office of C. F. Dunderdale, the Chicago representative of the 
Waterhouse Company, is a three horse-power Eddy motor, run- 
ping a five arc light Waterhouse dynamo, The motor is operated 
from the Edison circuit, whose current is thus transformed into 
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Waterbouse current, which is used for lighting the arc lamps| It provides also that alllines except those going through the 


which are in the office. Mr. Dunderdale claims that by the use 
of the motor a saving is thus gained over a gas engine capable of 
doing the same work. The disagreeable odor and nwise of the gas 
engine is done away with and at no greater cost. He also pro- 
poses to operate an arc light motor from an arc ci!cuit by the use 
of an arc dynamo driven by an incandescent wotor. 

A Large Heater for Central Station. 

The Pueblo Gas and Electric Light Company, of Pueblo, Colo., 
have just given Wm. Baragwanath & Son, of Chicago, an order 
for a 600 h. p. steam jacket feed-water heater and purifier. The 
heater is now in process of construction and will be shipped soon. 
A large number of other heaters are also being built by this com- 
pany for electric stations. Owing to the recent death of Mr. Wm. 
Baragwanath, the senior member of the firm, the entire business 
management now devolves upon Mr. H. D. Baragwanath, who 
has been associated with his father for the past thirteen years 
and during the past five years has practically had charge of the 
business, He will thus be well equipped with experience for 
the carrying on of the large business interests that have been 
built up by the firm, 

Engines for Electric Light Plants, 

The Consumers’ Electric Light Company, of Chicago, are put- 
ting in about 400 h. p. of Westinghouse engines for operating 
their plant to start with, which will be increased a little later. 
The 1,000 b. p. boilers of the plant will be equipped with the 
Roney mechanical stokers and smokeless furnaces. The Western 
branch of Westinghouse, Churcb, Kerr & Co., who are 
agents for the Roney stoker and the Westinghouse engine, are 
also putting in a 75 h. p. engine for the Englewood Electric 
Light Company, of Englewvod, Ill. At Peoria the company 
have recently placed stokers for 2,500 h. p. to be used by the 
Glucose Company of that city. The stoker seems to be well 
adapted for large plants and bids fair to figure largely in central 
station work, where the saving of coal is one of the most impor- 
tant items. 

A Large Submarine Telephone Cable. 

From the Pacific Coast I hear that the largest submarine cable 
ever laid in those waters, if not the largest in the United States, 
was laid recently at San Francisco by the Sunset Telephone Com- 
pany, between Market street wharf and Oakland pier, via Goat 
Island. It consists of ten copper concuctors, each heavily in- 
sulated with okonite. These conductors are made into a cable 
heavily covered with tarred machine banding and hemp, and 
protected by an armor of eighteen No. 8 galvanized iron wires, 
laid spirally. The weight of the cable is 20,000 pounds per mile, 
and its tensile strength or breaking strain is about 30 tons, and 
it is safe to say that any sbip fouling it would probably lose her 
anchor. It is claimed that by means of this cable the facilities of 
telephone connection between San Francisco and the extensive 
and rapidly growing system of telephone lines extending from 
Oakland to nearly every town and village within a radius of 
over a hundred miles from the city will be largely increased. 


Carbon Trade Disputes, 

I take the following from the Cleveland Plain Dealer of Oct. 
15: ‘“W.H. Boulton, the Standard Carbon Company direetor, 
who quarrelled with the other directors because he was not ap- 
pointed general manager of the company’s business at the an- 
nual meeting of directors held a few weeks since, has started a 
carbon busimess of bis own at Lake and Belden streets. The 
Standard Company bas petitioned the Court of Commun Pleas to 
restrain him from doing business under the name of the Boulton 
Carbon Company and from issuing circulars stating that he is 
making the only “Boulton” carbon. The Standard Carbon Com- 
pany alleges that when it was formed the Boulton Carbon Com- 
pany was incorporated with it and its good will turned over. The 
Standard Company does not wish Mr. Boulton even to receive 
mail addressed to the Boulton ‘arbon Company. Judge Hamil- 
ton will issue a restraining order.” 


Rawhide Rope Transmission. 

The transmission of power by means of rope is evidently grow- 
ing in favor among electrical people. The Western Electric 
Company have recently made a new addition to their factory, in 
which rope transmission is being used. The rope used is made of 
rawhide, %-inch in diameter, 70C feet long and 10 turns to the 
pulley, and is furnished by the Chicago Rawhide Manufacturing 
Company, the manufacturers of all kinds of rawhide goods, in- 
cluding their famous dynamo belt. I learn that the plant is run- 
ning very satisfactorily. Several other ropes for the same pur- 
pose have been furnished by this company recently, umong 
which is one for the Marshall Field building, being a rope trans- 
mission running from the basement to the top of the building; 
one for the Hotel Richelieu, and also one for Jobn Mobr & Son, 
of this city, which is 1,100 feet long, %-inch in diameter, making 
six turns around the pulley, and transmitting 100 h. p. The 
superiority of rope of this kind is claimed to be its long life and 
durability, one having been used, I am informed, in the Academy 
of Music seven years, and being now in good condition. The com- 
pany are constantly shipping dynamo belts to electric light com- 
panies of various kinds; among recent shipments of rawhide 
goods was one to Libau, Russia, 


Telephone Ordinance, 

Under the head of unfinished business, the telephone question 
was taken up again in the City Council last Monday evening. 
After considerable discussion the majority ordinance was passed 
by a large majority vote. The ordinance provides that ‘the 
company shall not charge for the use of each telephone connected 
with its exchange a greater sum than $965 for the first year and 
not more than $85 for each subsequent year such telephone shall 
be used, provided said company shall contract for three years’ 
service with any one party at the rate of $75 per annum, payable 
annually, and provided the said company shall connect its wires 
with the mayor's office, departments of public works, fire, health, 
law, police building and city collector’s office, city clerk’s 
office, and place and keep one telephone in each of said 
places free of charge to the city, so that said telephones may be 
used in connection with its said exchanges in the city of Chicago, 
and provided said company shall rent to the city of Chicago tele- 
phones for the sole use of the police and fire-alarm system of the 
city of Chicago at an annual rental of not to exceed $5 per an- 
num for each telephone outfit.” 


tunnels within the following boundaries, commencing at the 
intersection of the Lake and North avenue, thence west on North 
to Wells street, south on Wells street to Lake street, west on 
Lake street to Ashland avenue, south on Ashland avenue to 
Sixteenth street, east on Sixteenth street to Butterfield street, 
south on Butterfield street to Thirty-first street, east on Thbirty- 
first street to the lake, shall be placed in underground conduits, 
which conduits shall be built at the rate of two miles per annum 
from and after the passage of the ordinance, and shall be con- 
structed under the supervision of the Commissioner of Public 
Works. 


Electrical Development in St. Louis. 


St. Louis, electrically considered at the present time, while not 
taking first rank in the country as an “electric” city, is making 
decided headway. This means better lights and more rapid 
transportation. The one thing that has retarded the growth of 
the electric light in St. Louis is probably the fact that the city 
has a contract with the gas companies for its hghting until 1890. 
At the end of this contract, unless the signs of the times are 
wrong, there will be a lively fight for electricity. Still there is at 
presenta great deal of electric light in the city, consisting of 
course mainly of isolated plants, and it is gratifying in the extreme 
to note the progress that is being made. The Metropolitan Elec- 
tric Company are putting in a large number of lights in.stores, 
public buildings, offices, etc. They have recently increased their 
capacity by the addition of new dynamos, and will, I am in- 
formed, be compelled soon to increase still further. Of this com. 
pany, Dwight Treadway is President, and S. B. Pike, General 
Manager. The company have the right to operate Westinghouse 
incandescert and the Excelsior arc light systems. Mr. A. H. 
Reece, wel! known to the electrical fraternity, looks after the 
interests of the Edison light in St. Louis, and many well lighted 
offices, buildings, stores, etc., bear testimony to his enterprise and 
the efficiency otf his system. 

The United States people are also on deck and have a large 
number of installations of their well known light. Mr. C. D. 
Shain, of the Chicago office, is in town occasionally, and the 
company will soon arrange to have a permanent representative 
in the city. 

The works of the Heisler Electric Light Company are kept very 
busy in turning out electric light apparatus for the new installa- 
tions which the company have in band. Among other contracts 
rec ntly made by the company was one for a plant in Buenos 
Ayres. In St. Louisthe Heisler light is to be seen very generally. 
The Merchants’ Exchange Hall on the night of the 2d inst. was 
used for holding the festival of the Veiled Prophet, and was 
lighted for the first time by electric light. This hall, of which 
the city can well feel proud, is 400 feet long, 100 feet wide and 
75 feet high, and has been elegantly frescoed at a cost of some 
$15,000. About 100 incandescent Heisler Jamps furnish the light. 
The current 1s carried a distance of one mile from the central 
station by means of two circuits of No. 10 wire, and the effect of 
the hight on the occasion already mentioned, I am informed, was 
brilliant, 

A large number of installations, both in the city and at various 
points outside, attest the careful handiwork of Mr. J. H. Porter 
and his workmen. Mr. Porter has been engaged exclusively in 
construction work in St. Louis for some time, and has shown a 
jarge amount of enterprise, and merits the success he has at- 
tained. He is branching out in various ways. At Little Kock 
he is at present putting in a central station consisting of 1,80C 
Edison lights, to be run by au Armington & Sims engine, fur- 
nisbed by the Pond Engineering Company. In the same city he 
is also putting in 325 lights for the Opera House. At Fort Smith 
he is also doing the construction work for the Opera House incan- 
descent plant. In St. Louis, the Bank of Commerce Building 
600-light Edison plant, and the Ely & Walker Building plant, 
consisting of 300 Edison lights, will soon be completed by him. 
The 450-light incandescent plant for the Mermod & Jaccard Jew- 
elry Company has just been finished, as has also the construction 
work for the American Express Company’s plant for lighting the 
offices. The fixtures for the 100 ineandescent-light plant for 
E. Jaccard are being put in, and will soon be in operation. The 
Deaf and Dumb Institution, of Fulton, Mo., which was burned 
down in February, Mr. Potter informs me, is being rebuilt, and 
will be started up with the United States light very soon. 

The Shultz Belting Company are very busy in the turning out 
of dynamo belts for electric light stations, there being trouble in 
fact to keep up with their orders, which are received from all 
over the world. The growth of the carbon business keeps pace 
with that of the electric light. The entire carbon output of the 
Parker-Russell Mining and Manufacturing Company, is being 
sold as soon as manufactured. The company are contemplating 
increasing their facilities for manufacturing in the immediate 
future. The carbons manufactured by this firm pass through the 
hands of several workmen before completion, and it is the con- 
stant study of the company to improve their carbon and make it 
as near perfect as possible. Electrical supplies and specialties are 
furnished the trade by the St. Louis Battery Manufacturing 
Company, who are at present adding to their already large stock 
of goods, consisting of bells, tapes, push buttons, etc. The sale of 
their batteries, I am informed, is increasing rapidly. The 
capital stock of the company has just been increased, and the 
company will soon have a new factory into which it will move. 

The Exposition is now in full blast and attracts large crowds of 
people from the city as well as fora considerable distance around. 
The building is lighted throughout by electricity, a large number 
of the well-known systems being used. Of the incandescent 
lights about 387 are of the Heisler system, the current for which 
is generated by two dynamos of 200 light capacity each, run by 
a Russell engine. The arc lights, of which there are some 150, 
are of the Western Electric system, all being supplied with cur- 
rent from four 35-light dynamos, which are run by one Phoenix 
and one Buckeye engine standing side by side. 

Six Edison dynamos, two of which are of the old style and four 
of the new, of which two are run by the Buckeye and four by the 
Armington & Sims, operate the some 3,000 lights of that system 
used throughout the building. The lights already mentioned are 
used for lighting the different departments in the building. The 
electric exhibit, however, consists of a miniature cataract, 
operated by a centrifugal pump run by a 100-light Westinghouse 
dynamo operated as a motor, and itis lighted by Westinghouse 
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lamps, consisting of many colors, which are placed in and beneath 
the water, all being thoroughly insulated by Okonite wire. A 
large fish tank well filled with fish swimming about is also lighted 
in the same way. 

The Pike Electric Company, of which E. W. Pike is the man- 
ager and Chas. Stagl, electrician, are the sole agents for the 
Westinghouse and the Excelsior electric light system. They re- 
port a satisfactory increase in business whicb is evidenced by the 
many lights now in use of these systems. 

The wonderful activity in the electric light field in the South- 
west is shown in a marked degree by the amount of electric light 
work which the Pond Engineering Company have on hand, in- 
cluding the electric light plant already mentioned in the Bank of 
Commerce Building, in St, Louis, which is run by a 75 bh. p. Ar- 
mington & Sims, double disc engine, put in by the company ina 
little over 48 hours time after having received the order. At 
Topeka, Kun., the company are putting in a 125h. p. Armington 
& Simsengine for the Edison Electric Light Company of that 
place, it beirg the fifth one. At Kansas City, Mo., they are 
putting in for the new Edison central station the steam pipe, feed 


water heater, etc., of their plant. 
i She oe 





ENGLISH NOTES. 


Lonpon, Oct. 2, 1888. 


Electric Lighting of Theatres. 

The extension of the electric light in the London theatres is 
making steady progress, and it may be anticipated that in an- 
other two or three years there will not be a theatre or music hall 
in the metropolis without an installation. The last two additions 
are those of the Avenue and Court theatres, in each of which 
about 1,000 lamps are employed. 


The Copper Ring. 

A financial paper states that next week the Secretan Syndicate 
will conclude new contracts with the leading copper companies by 
which the produce of all the mines will be taken for nine years ut 
£72 10s. per ton, a share of the profits of the trust to go to the 
different companies, in proportion to their produce. Of course, 
the production is to be limited. At present the contracts differ 
very considerably, that with Rio Tinto being at £62 10s. and 
Cape, £70 per ton, etc. 


Electric Bread. 

On the top of the ‘‘ electric sugar ” rumors there comes an an- 
nouncement about ‘‘electric bread.” It is stated that Mr. George 
Stewart, chemist to the great London and Glasgow bakers, 
Messrs, J. and B. Stevenson, after twelve months of experiment- 
mg has succeeded in baki: g bread by electricity. The bread is 
said to be as good as that baked by the present methods, while 
the process is more expeditious and less costly. The whole thing is 
probably nothing more wonderful than an adaptation of ordinary 
electrical heating to bread baking. 


Lighting at Barnet, 

I recently informed your readers of the signing of a contract 
between Mr. Joel and the local authorities of Barnet for the light- 
ing of the streets of that town with 30 c. p. incandescents. It 
was a very modest affair and hardly worth mentioning but for 
its potential possibilities. Any chance, however, of Barnet lead- 
ing the way to a general introduction of electric lighting in this 
country has been summarily extinguished by the blundering of 
the contractor. Mr. Joel has added to his initial mistakes of trying 
t. compete in price with gas and using small incandescents for street 
lighting by having at the very start a most regretable breakdown. 
A perfectly new dynamo was set to work as soon as in position, 
without any preliminary run, to supply all the lamps in the town; 
naturally ‘‘something went wrong,” the dynamo had to be stopped, 
and, as there was no machine in reserve, the streets of Barnet 
were suddenly thrown into darkness and the shopkeepers were 
obliged to come to the rescue with candles and oil lamps. The 
position of central station lighting in England is hardly strong 
enough to warrant these ‘‘accidents,” wich, however, are sure 
to occur if a cheeseparing policy, induced by a desire to keep 
down the contract price, is allowed to prevail over engineering 
requirements. 


The Maxim-Weston Company. 

The new directors of the Maxim-Weston Company have issued 
a statement of the position of the company’s affairs to the share- 
holders. The report says ‘‘ No assistance was rendered to the 
vew directors by the managing director Mr. Hugh Watt,” and 
that it soon became clear he must go; which he did, after having 
‘*caused the books and papers remaining at the office to be sent to 
the company’s works, where they were deposited in confusion 
amongst the machinery.” The report then goes on to say that the 
secretary, Mr. Wright, having refused to obey instructions, was 
dismissed and a general clearance of old officials having been made, 
the accountants set to work to examine the affairs of the com- 
pany. The directors state that they bave reduced the manage- 
ment expenses by over £1,000 a year, and that they think the 
position of the company warrants the issue of further shares and 
a vigorous effort being made to set the concern on its legs. I may 
add that the dividends over which the late chairman of the com 
pany was always so jubilant, were found to have been more or 
less illusory by reason of the non-provision for bad debts, and 
owing to the over-valuation of the stocks. A clean sweep of the 
old management having been made, I can only hope the Maxim- 
Weston Company may now live to see a genuinely earned yearly 
dividend. 

In reply to the report made to the shareholders of the Maxim- 
Weston Company by the new directors, Mr. Hugh Watt, the ex- 
chairman of the company, has issued a lengthy circular, in which 
he seeks to defend his conduct. I can scarcely say that this de- 
fense is of a very effective character or throws any new light 
upon the subject. There is little to be gathered from it except 
that Mr, Watt is in a state of the highest indignation against tha 
directors; but his air of injured innocence will, I fear, hardly 
succeed. The most pertinent part of the lucubration takes 
the shape of a series of questions, with which the 
writer concludes the document, He wishes to 
know if the new directors have as yet introduced 
business to the value of £5 He wishes to know whether they 
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have mortgaged the plant of the company for an advance of 
£1,000? He wishes to know whether they have paid themselves 
£100 as the expenses of the committee of investigation? He 
wishes to know whether or not the moment the American Com- 
pany knew he had ceased to be a director they withdrew the 
long credit granted for plant ordered or supplied? There are 
several other things which Mr. Watt is anxious to know, and it 
is certainly to be hoped that the directors will be able to gratify 
his curiosity with satisfaction to themselves and to the share- 
holders. Meanwhile, Mr. Watt has filed a petition for the com- 
pulsory winding up of the company, and the scene of action will 
therefore be transferred to the law courts. 

The Elmore Process. 

In a recent letter I called attention tu the remarkable results 
attained by means of Elmore’s process in the production of cop- 
per steam pipes of exceptional strength and homogeneity. The 
chief novelty of the process, it will be remembered, was the elec- 
trolytic deposition of copper upon a revolving mandrel, the mole- 
cules being pressed home, so to speak, by anagate burnisher. The 
same process is now being adapted to the production of copper 
wire of high conductivity and great hardness. A _ special 
machine has been devised which makes a continuous spiral 
cut round the pipe, so that the copper when pulled out is 
left in the form of a wire of square section, which can 
afterwards be drawn through a series of plates in the ordinary 
manner. The average of the tests for tensile {strength made in- 
dependently by Prof. Unwin, Prof. Kennedy, Messrs. Clark, 
Forde & Taylor and others gives it at ‘from 20 to 25 tons per 
square inch. According to the tests of Messrs. Clark, Forde & 
Taylor, they find that the mean conductivity of the annealed wire 
obtained by this process (taking Matthiesen’s annealed standard 
copper at 100) is 102.38, and the ratio of the conductivity of 
annealed to hard wire is 102.01. The temperature coefficient is 
somewhat higher than that given for pure copper by Dr. Mat- 
thiesen, a result which was to be expected. The difference 
in the conductivity of the hard drawn and annealed wire 
is somewhat less than that found in the case of ordinary copper, 
and Messrs. Clark, Forde & Taylor state that with wire of 19.2 
mils diameter, the decrease in conductivity of the hard, as com- 
pared with that of the annealed wire was about 2 per cent. How- 
ever, the conductivity is such that that of the hard drawn wire 
obtained by the Elmore process is 244 per cent. higher than that 
of the best soft annealed wire hitherto to be procured commer- 
cially. There seems no reason on the face of it why the Elmore 
process should prove expensive, so that with its increased con- 
ductivity and tensile strength the wire so produced ought to have 
a considerable future in front of it. 


Prime Motor Tests. 

Some important gas engine trials have just been carried out by 
a committee appointed by the Council of the Society of Arts, 
The original intention of the society was of a much more am- 
bitious character than this. In the month of December, 1886, 
they announced that they were prepared to conduct a series of 
trials of prime motors “ suitable for electric light installations,” 
and they would award two gold and four silver medals. An 
elaborate classification of motors according to the kind of motive 
power employed was prepared, and the general conditions laid 
down were similar to those adopted by the Royal Agricultural 


Society in their well-known series of engine trials, Find- 
ing that the entries did not come in as_ rapidly 
or as numerously as _ they had _ anticipated, the 
Society postponed the tests from time to time, 


and when finally carried out only one steam engine and three 
gas engines appeared upon the scene. While it is of course a 
inatter for regret that the competition has been of such a meagre 
character, yet it is not difficult to understand the reascns which 
have induced engine-makers in general to stand outside. In the 
first place, the average maker has always more to lose than to 
gain by the result of public tests of this kind, and if he does not 
carry off the prize his presence simply increases the impcrtance 
of his rival’striumph. But apart from such general considera- 
tions as these, it was felt that any attempt to decide 
which motor was ‘‘most suitable for electric lighting in- 
stallations” ignored the fundamental conditions of the problem. 
It is impossible for @ moment to admit that any one 
type of motor can be equally well adapted for all sorts and con- 
ditions of electric lighting work. Not only does the choice of a 
motor depend upon local circumstances, but, of course, it also de- 
pends very largely indeed upon the extent and nature of the par- 
ticular installation. However, since the trials have resolved 
themselves into tests of the relative merits of three well-known 
gas engines, the result will not be without interest and value, 
especially as the committee selected by the society is exceptionally 
strong, consisting of Professor Kennedy, Dr. John Hopkinson and 
Mr. Beauchamp-Tower. The engines entered are an ‘ Otto,” a 
‘** Griffin,” and an ‘*‘ Atkinson Cycle.” There was also a Davey- 
Paxman steam engine, upon which tests have been carried out, 
although no ccmpetitor. presented itself. The results will not be 
known for some considerable time. 


LONDON, Oct. 10, 1888, 
The Whitehall Place Installation. 

The work of laying the underground cables in Whitehall Place 
is now practically finished. The system employed is very similar 
to the Dorsett conduit system. Troughs are cut in the roads and 
lengths of conduit, made of a composition of asphalt, 6 inches 
square and 6 feet long, are laid end to end. These conduits are 
made with four 2-inch holes through their length, and four sec- 
tions are placed side by side. The cables are pulled through in 
the ordinary way after the troughing is complete. The mains 
are to supply the Avenue Theatre and other places in this very 
busy district. 

Electric Traction on the North Metropolitan Tramways. 

At the last meeting of the North Metropolitan Tramways Com- 
pany, the shareholders were informed that before long it was 
intended to run some electric cars on one of their lines. I now 
hear there is every probability of this statement being shortly 
fulfilled. The North Metropolitan Company, convinced of 
the practicability of the accumulator system, have en- 
tered into a preliminary contract with the Electric Trac- 
tion Company to run the  Canning-Town-Plaistow 
line upon this system, Six cars are being built 


for the contracting company, who have undertaken to run the 
arcs at a charge of 414d. per car-mile for a period of six months; 
the present cust on this route is stated to be 6d. per car mile run. 
The line, although only 1/ miles long, is well fitted to try the capa- 
bilities of the new system. Immisch6 h. p. motors running at 
an average speed of 1,000 revolutions per minute are to be used. 
The motors will be slung on a hanging-frame bolted to the 
car beams, The motive powers is transmitted to 
the wheels by a double set of Reynolds steel 
chain gearing; the ratio of the motor revolutions to those of the 
car wheels is ten to one. The driving arrangements are very sim- 
ple. The driver has a crank handle, which is inserted intoa key 
hole, and regulates the switch controlling the cells. The accumu- 
lators employed are a specially made type of the E. P. 8. Com- 
pany: The 96 cells are placed under the seats, and are firmly 
mounted on wooden trays. The total weight of the car without 
passengers is five tons; the car weighing 31¢ tons, the 
motor \ ton, the cells 14¢ tons, which is approxi- 
mately the same as the Philippart electric car now running in 
Paris. The charging arrangements at present comprise one 8 
h. p. (nominal) portable Davey-Paxman engine, driving a 10 
unit Immisch dynamo, giving 40 ampéres and 250 volts at 600 
revolutions. The cables are led to the two main bars of a dis- 
tributing switch, having levers to supply 12 sets of accumulators 
if necessary. From these cables are led along the roof into the 
car shed, dropping down to the charging benches. The time 
taken in charging is about 8 hours, and when charged 
the accumulators are equal to a 36-mile run 
A full day’s work is about 60 miles, so that the electric car can 
easily do half a day’s work with one charge. The first car ready 
for work was lately submitted to some rather severe tests, and as 
no hitch occurred, I think we may fairly anticipate a practical 
success. I may add that the time taken in changing celis at the 
charging station is but little more than the time taken in chang- 
ing horses. The cars are run in between two benches, tbh3 panels 
are swung down and the cells pulled out; the car is then run on 
to the next pair of benches and loaded with fresh cells. 


The Prospects of Electric Engineering. 

The general outlvok for electrical engineering during the com~ 
ing winter in this country is certainly an encouraging 
one, and although, save as regards isolated installations, there is 
not much actual work in progress at the present moment, yet in- 
quiries on behalf of local authorities are springing up in all direc- 
tions, This is, of course, due to the passage of the electric light 
amendment act, and week after week the local journals contain 
reports of discussions which are taking place in town councils, local 
boards and other public bodies, and which usually end in the 
appointment of a committee to inquire into the subject. But 
with all this it must be remembered that the English public offi- 
cials are slow to move, and that after the appointment of a com- 
mittee it would not be considered decent for them to take any 
further active steps within an interval of at least six months. 
Consequently I do not anticipate that the present stir will result 
in any great extension of public lighting in the immediate 
future. 


The intelligent interest exhibited in the provinces is 
in somewhat striking contrast to the existing state 
of affairs in the. metropolis. Here we have’ some 


half a dozen electric lighting companies who are showering 
notices in all directions upon the local authorities, announcing 
their intention to apply for provisional orders for lighting the 
district during the approaching parliamentary session, and in 
nearly all cases the result is an instruction to the clerk to oppose 
the application. This feeling of opposition partly arises from the 
fact, of which your readers may be already aware, that a 
great change in the government of the metropolis will 
shortly take place. At present, outside the limits of the 
city of London, which is of course but a fraction of 
the whole metropolis, each parish manages its own affairs and 
enforces rules and regulations which are often totally aifferent to 
those adopted by its immediate neighbors. The result of this isa 
state of chaos which has long been felt to be a disgrace to the first 
city of the world. This is now to be entirely altered, and the 
government will be intrusted to a so-called ‘county council,’ 
which will have supreme authority in all parts of the me- 
tropolis over all such matters as electric lighting com- 
panies are concerned with, in conjunction with the public 
authorities. This impending change will, I fear, influence 
the immediate future jof electric lighting in London somewhat 
adversely. Not only wilt it take some time for the new govern- 
ing body to get to work, but even then there will be so many 
matters pressing upon its attention that it seems only too probable 
that the interests of electric lighting will be neglected and the 
question shelved for some time to come. Nevertheless, so great 
and increasing is the demand for electric lighting, especially in 
the West End, that it is quite on the cards that it will be found 
impossible for the anthorities to shelve the question even fora 
time. 





THE TELEGRAPH. 


Americus, Ga.—The Western Union Company proposes to 
build along the line of the Americus, Preston and Lampkin Rail- 
road, 





THE TELEPHONE. 

Philadelphia and Portland, Me., are now on speaking 
terms by means of the long distance telephone. 

Telephone Dividends.—The Bell Telephone Company paid 
last week $298,863 in dividends on 99,621 shares of stock. The 
number of stockholders is 1,918, a slight increase in number since 
the last dividend. 

Weston,W. Va.—The Weston & Centreville Telephone and 
Telegraph Company, with a capital stock of $5,000, has been 
formed by J. H. Bare and J. H. Finster, with the purpose of 
building telegraph and telephone lines. 

Speed of Projectiles.—A telephonic method of measuring 
the speed of projectiles is proposed. The use of screens, however 
thin, must be attended with some loss of energy and “deflection of 
the projectile, but a series of telephonic transmitters, actuated by 





the induction of the moving mass of metal upon an induction 
balance apparatus, can indicate electrically the passage of the 
projectile at different points in its flight without interfering in 
any way with its progress. 

Yellow Fever at Jacksonville, Fla.—D. I. Carson, gen- 
eral superintendent of the Southern Bell Telephone and Tele- 
graph Company, contributes the following interesting item to 
General Barney’s Bulletin: During the prevalence of the yellow 
fever in Jacksonville, Fla., the telephone service has been uninter- 
rupted. Six of our ten employés there have had the fever and 
recovered. The Exchange at Decatur, Ala., has been closed, the 
building in which the central office was located having been 
taken by the Board of Health for a hospital. The manager, Ben- 
jamin Grant, was directed by the physician of the Board of 
Health to leave town, as he wasa Northern man. While on the 
way to his former home at Newark, Ohio, he was attacked with 
the fever and obliged to be taken from the train at Louisville 
Ky., and placed in a hospital there, where he died on the 28th 
ult. He wasa promising young man, 26 years of age, and was 
married in June last. 





tHE ELECTRIC LIGH?. 
Victoria, Tex.—A town lighting plant is proposed. 


Michigan City, Ind., is to have a Heisler centrai station. 

Salem, Mass.—The Salem Electric Light Company is now 
lighting Peabody. 

Rockville, Conn.—Mr. H. Adams has put a dynamo of 150 
lights of 16 c. p. in his mill. 


Eufaula, Ala.—Mr. D. F. Torbett, of Mobile, is negotiating 
to put in an electric light plant. 


Joliette, Can., is to have an arc and incandescent plant put 
in by the Royal Electric Company. 


Somerville, Mass.—The Somerville Electric Light Company 
is putting in a plant of accumulators. 


Galveston, Tex.—The mayor has appointed a committee as 
to the erection of an electric light plant. 


St. John’s, P. Q.—The Royal Electric Company bas secured 
an exclusive five year contract for St. John’s, 


Nelliston, N. Y., has voted for electric lighting, and will be 
supplied, it is said, by the Fort Plain Company. 


Buffalo, N. ¥Y.—The Brush Electric Company, of Buffalo, 
have recently added 25 arc lights to their plant. 


Morganton, N. C.—The Morganton Cotton Manufacturing 
Company are to put in a 10 h. p. electric light plant. 


Buenos Ayres, 8S. A.—A Heisler plant has just been sold 
to parties at Buenos Ayres for central station lighting. 


Laredo, Tex.—The Laredo Electric Light and Power Com- 
pany is increasing its capacity and adding a repair macbine shop. 


Statesville, N. C.—The people have voted $8,000 of bonds for 
an electric light plant. The system to be used bas still to be 
chosen. 


Baltimore, Md.—The Brush Electric Company, of Balti- 
more, have recently made an addition to their plant of 25 Brush 
arc lights. 


Albany, N. Y.—Ten arc lamps have just been shipped by the 
Brush Electric Company, of Cleveland, to the Albany Electric 
Illuminating Company. 


Plymouth, Mass.—A new brick station is, it is said, to be 
built for the Thomson-Houston plant, aud capacity for 500 in- 
candescents is to be added. 


Marshall, Tex.—It is stated that the plant of the Marshall, 
Tex., Electric Light and Power Company has been sold to the 
Westinghouse Company for $4,800. 


St. Louis, Mo.—The plant of the Electric Accumulator and 
Lighting Company, of St. Louis, will be of 10,000 lights capacity, 
it is stated. The capital stock of the company is $250,000. 


Minneapolis, Minn.—The Minnesota Brush Electric Com- 
pany, of Minneapolis, have recently purcbased from the Brush 
Electric Company a No. 8 65-light machine and current regula- 
tor. 


San Antonio, Tex.—The San Antonio Electric Light Com- 
pany has increased its capital stock from $50,000 to $100,000. 
The San Antonio Gas Company have added a 30.light dynamo 
of 2,000 c. p. to their plant. 


The Ball Electric Light Company, of this city, has 
recently issued a tasteful pamphlet on its system of arc and in- 
candescent lighting. The book contains details and cuts of the 
dynamos and lamps, and a long list of the users of the system, as 
well as many testimonials from large plants all over the country. 


Beaver Falls, Pa.—The Beaver Valley Electric Light and 
Power Company has been formed with H. W. Hartman, chair- 
man; 8. D, Hubbard, secretary; J. Reeves, treasurer; J, M. 
Buchanan, solicitor; W. H. Hubbard, superintendent, with a 
capital stock of $12,000. 


Little Rock, Ark.—The Westinghouse plant installed by 
Mr. T. F, Cronise at Little Rock is about ready to start up, with 
800 lights, and the local Democrat speaks very highly of the 
quality of the work done. The local company is already running 
about 90 arc lights. Mr. Cronise is supervising the installation, 
which is made by the F. 8. Marr Construction Company. 


Brattleboro, Vt.—The electric light plant is ia working order 
and the entire system for street lighting was used for the first 
time Jast Thursday evening. The lights form a part of the works 
of the Brattleboro Gas Company, of which Dr. H. D. Holton is 
president and Charles F, Thompson secretary and treasurer, with 
Andrew Horton in charge of the gas department and Walter 
Fuller of the electric department, The electric light werks are 
located in a 65 x 15 annex to the Fletcher Mill, built especially 
for the company, and are fitted for use with both water and 
steam power. The machinery throughout is of the highest grade. 
The engine is 75 horse-power, made by the Ball Engine Com- 
pany, of Erie, Pa. The Lincoln Iron Works, of Rutland, H, A, 
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Patrick, superintendent, furnish the boiler, which is of 100 horse- 
power, of an upright pattern.—Mr/s. Gaz. 





APPLICATIONS OF POWER, 


New Orleans, La.—A permit for an electrical road has been 
asked for by T. Prudhomme, M. J. Hart, W.J. Behan and E. H. 
Farrar. 


Dover, N. H.—Mr. C. W. Clement is to run a large shoe shop 
with a5h. p. Thomson motor, on the local cumpany’s incan- 
descent circuit. 


Fair Haven, Conn.—President Ives, of the Fair Haven & 
Westville Horse Railroad Company, New Haven, Conn., hopes to 
have all the cars on the road running by electricity within six 
months. 


New Bedford, Maes.—Mr. W. E. Hathaway has an electric 
motor in his wood yard splitting wood. It is stated that the ar- 
rangement splits sawed wood much faster than it can be done 
with an axe. 


Worcester, Mass.—The Worcester Electric Power Com- 
pany have recently supplied the Daily Telegram with a 10 h. p. 
electric motor in addition to one of the same capacity which they 
now bave ranning their new press. , 


Harrisburg, Pa.—Mr. 8. W. Entrekin, of Harrisburg, 
writes us: “Our Sprague electrical street railway has now been 
running about six months, and has been such a success, operating 
a distance of over 83 miles for 5 cents, that stock at $50 par has 
sold as high as $75. It is now $65 bid and $80 asked. At the 
present rate of working we expect to declare a 15 per cent. divi- 
dend the first year, and to extend the Hill ‘branch about 11¢ miles, 
which will make a ride of over 5 miles for 5 cents. I would like 
to know whether such a record can be beaten.” 











PERSONALS, 


Mr. F. A. Crawford,secretary of the Jarvis Engineering Com, 
pany, of Bostov, was in New York last week on a business trip, 

Mr. T. P. Conant, the electrician of the Electrical Accu- 
mulator Company of this city, is to make his headquarters here- 
after at the offices of the Northwestern Electrical Accumulator 
Company. 





Mr. L. J. Hirt, mechanical engineer, representing the Hill 
Clutch Works, of Cleveland, reports good business prospects in 
the East in connection with electric lighting piants. His com- 
pany have recently heen engaged on some very large contracts 
for power plant and transmission in this department. 


Sudden Death.—Boston was greatly surprised on Oct. 20 by 
the news of the sudden death at his Newton residence of Mr. 
Royal M. Pulsifer, of the Boston Herald, and one of the best- 
known and most successful publishers in the country. Mr. Pul- 
sifer was interested in various electrical enterprises, including 
Mexican telephones, the proposed subways for Boston, etc. 


Mr. O. E. Madden, the president of the Empire City Elec- 
tric Company, has banging in his office the portrait of one of bis 
seven brothers, a specimen of whose remarkable mechanical skill 
stands immediately beneath it, in the shape of a beautiful little 
1 bh. p. locomotive, perfect in every detail. 
lopg and has all the finish of a model as well as all the effective- 
ness of a working machine. 


little ‘* iron horse.” 


The dexterity and ingenuity of the | papers on this subject have been reprinted in neat pamphlet form 
builder can only be appreciated by inspecting the wonderful | for gratuitous distribution by the Standard Underground Cable 


MISCELLANEOUS NOTES. 


Oxford, O.—The Oxford Electric Company has been incor- 
porated by George C. Munns and others, with a capital stock of 
$20,000. 

Kansas City, Kan.—The Kansas City, Kan., Electric Com- 
pany bas been formed by I. D. Wilson and others, with a cap- 
ital stock of $100,000. 


Easthampton, Mass.—The People’s Electric Company of 
Easthampton has been formed by C. W. Smith and others, with 
a capital stock of $5,000. 


The Electrical Supply Company, of Chicago, includes 
Carl Hering’s *‘ Principles of Dynamo Electric Machines ” in its 
new Supplement A Electric Light Catalogue. 


The Magnetic Club.—The autumn meeting of the Magnetic 
Club was held at Martinelli’s on Oct. 18. Over seventy-five 
gentlemen were present and after dinner speeches and music 
were indulged in, the meeting being a most successful one in 
every respect. Among the invited guests present who addressed 
the meeting were Messrs. Charles A. Tinker, W. C. Humstone 
and W. J. Johnston. 


Franklin Institute Lectures.—The programme of winter 
lectures at the Franklin Institute, Philadelphia, includes the fol- 
lowing: Nov. 12, Frank J. Sprague, ‘“‘ Long-Distance Transmis- 
sicn of Power by Electricity;” Dec. 10, W. J. Hammer, ‘‘ Edison 
and his Inventions;” Jan. 7, Prof. Ira Remsen, ‘‘ The Relations 
between Chemistry and Electricity; March 11,.P. B. Delany, 
‘**Cable Telegraphy.” 

Manganese Steel for Resistance Coils.—Manganese 
steel is being employed by Dr. E. Hopkinson in the construction 
of resistance coils. The resistance of this material is 75 microhms 
per cubic centimetre at 15° C., and the temperature coefficient is 
0.00136 per degree Centigrade, as compared with .005 for ordi- 
nary iron, while its magnetic permeability is also exceedingly 
small, being only about sq, that of iron. 


Electric Welding was the title of a paper presented by Mr. 
C. J. H. Woodbury at the Scranton meeting of the American 
Society of Mechanical Engineers last week. Mr. Woodbury de- 
scribed the process and the principles involved, and demonstrated 
the small amount of energy actually required in making an elec- 
trically welded joint. He also submitted tests of such joints made 
at the Watertown Arsenal, which showed that the metal was as 
strong at the joint as at any other part. ° 


Electrical Sugar.—The scheme for refining sugar by elec- 
tricity, which has been boomed considerably among the refiners 
of the country of late, has not yet been publicly tested in a prac- 
tical manner. Oct. 10 was the date set by the company con- 
trolling the scheme as the time for a public test, but this date has 
passed and no test has been made. The management now 
state, according to the Philadelphia Record, that no public test 
will be made until everything is brought to such a condition of 
completeness as will preclude any mishap occurring during the 
process. 





“BUSINESS NOTICES 


Electric Light Primer. Second edition. Revised and ep- | 





larged. Treats on Storage Batteries, etc. Science in simple lan- 


It is about 8 feet | guage. Mailedfree. Fifty cents. C. L. Levey, 49 Broadway,N. Y 


Disruptive Discharges.—Mr. E. G. Acheson’s recent 


Company. 





The Stratton Separator Company, of 32 Cortlandt 
street, publish an interesting tract on the subject of dry steam. 
Electric light men should give attention to this subject, as they 
will thus be able to run their plants with greater efficiency and 
economy. 

Jordan & Gottfried, 208 Canal Street, N. Y., carry a 
complete stuck of iron and brass machine and wood screws, bolt, 
cap and set screws, taps, dies, files, twist drills, brass and rubber 
tubing, rod and sheet copper, brass, German silver, steel and iron 
wire, shafting, tools, etc. 


The Westinghouse Electric Company has issued a 
sumptuous catalogue of its apparatus for electric lighting. It is 
nothing less than an admirable treatise on the alternating cur- 
rent and its applications. The illustrations are remarkably fine, 
and the paper, typography, press work, cover, etc., are the best 
of their kind. 


Electrical Supplies.—An illustrated general catalogue of 
electric light, telephone, telegraph and other electrical supplies 
has been published by the Southwestern Supply Company, of 505 
Delaware street, Kansas City, Mo. It fills nearly 50 pages, and 
gives a good idea of the busy distributing point that Kansas City 
has become. 


The Ball Engine Company, of Erie, Pa., publish a very 
neat catalogue of their automatic cut-off engines now so well 
known in the electric lighting field. The company are also doing 
well in the electric power department, and one of their late orders 
was for the engine to drive the generator of the new Thomson- 
Houston road at Washington, D. C. 


Newman & Capron, of 1,180 Broadway, New York, are 
out with a neat catalogue of bells, annunciators, alarms, indi- 
cators and electrical supplies generally. They make a specialty 
of this class of business, and manufacture also a fine supply of 
builders’ railway and bell hangers’ hardware. 


A Pocket Handbook has been put forth by the Standard 
Underground Cable Company, containing a lot of useful infor- 
mation in regard to their wires, cables, etc., for aJl classes of 
electrical work. The book has a slate for notes, and personal 
copies, such as we have been favored with, are neatly bound in 
red leather, with the owner’s name stamped on the outside. 


The Gould Manufacturing Company, of 60 Barclay 
street, may well be proud of the twenty-seventh edition of their 
catalogue, just out. Every one of the 288 pages is printed in 
colors with a fanciful border, and the illustrations include all the 
old and new approved forms of water supply and protection. A 
very readable and interesting sectionis that which gives an illus- 
trated account of the firm’s factory at Seneca Falls, N. Y. 


The Partz Electric Battery Company, of Philadelphia, 
having found their old quarters at 1,723 Chestnut street oo 
smaJl, have leased the large building at 636 Arch street, same 
city. They are now prepared to fill all orders promptly, and in 
addition to their large line of Open Circuit and Gravity and 
Motor Batteries, have a full line of small Motors and Dynamos, 
Send for their price list and catalogue, or write to them, stating 
what you want. 


James W. Queen & Co., of Philadelphia, have issued a 
splendid priced and illustrated catalogue of chemical apparatus, 
which they make, import and sell at wholesale and retail. It con- 
sists of 364 pages closely printed in small type and adorned with 
hundreds of cuts. It embraces all classes of assayers’ materials, 
a'so, and general supplies for the laboratory, and is in itself a 
monument of painstaking labor highly creditable to the house 
publishing it. One of the new lines included in this edition is 
platinum ware. 








OUR ILLUSTRATED RECORD OF ELECTRICAL PATENTS. 


PATENTS DATED OCTOBER 16, 1888 


891,010. Electric Meter; Harry Bentz, York,.Pa> -Ap- 
plication filed Noy. 30, 1887. A cone moving at a constant 
rate of speed, which imparts motion to a registering apparatus 
by means of a friction wheel which bears upon the cone, and 
the position of which is determined by an electro-magnet ex- 
cited by the current to be measured. 


391,070. Dynamo-Electric Machine ; Myron W. Par- 
rish and William R. Cole, Detroit, Mich., Assignors to the 
Parrish Bros. and Peck’s Electrical Company, of. same place. 
Application filed Sept. 12. 1887. In a magneto-electrical 
generator, pendent conducting plates supported above the 
revoluble shaft of the generator straddle of the shaft, and con- 
tacting with its sides. 


801,114. 
Charles F. Brush, of Cleveland, Obio. Application filed Aug. 
1, 1887, With excessive speed of the motor a weight is moved 
out by centrifugal force against the action of a retaining spring, 








391,270. DyYNAMo-ELECTRIC GENERATOR, 


the outward movement of the weight being made to close a 
switch for short circuiting or cutting out the motor. Ses illus- 
tration. 


801,220. Separator for Electric Batteries; Herbert W. 
Butler, of Brixton, Enz., Assignor, by mesne assignments, to 
The Electrical Accumulator Company, of New York. Appli- 
cation filed Feb, 15, 1888. A plate of insulating material 
located between tbe elements having a series of perforations, each 
of which is smaller in diameter than the perforations or recep- 
tacles in the eleménts, and a series of projections upon the sur- 
faces of the insulated plate, the contact surfaces of which are 
greater than the diameter of the perforations or es in 

adjacent elements, 


Safety Attachment for Electric Motors;| 


391,270. Dynamo-Electric Generator : Gustave Pfann- 
kuché; Cleveland, Ohio, and Alfred Pfannkuche, Exeter, N. H. 
Application filed: June 6, 1888. An armature. consisting. of a 





$91,114. SAFETY ATTACHMENT FOR ELECTRIC Motors. 


tubular cylindrical core of coiled iron wire, and coils fastened 
on the exterior of the core, and a rectifying commutator for 
delivering pulsatory currents of continuous direction. See 
illustration. 


$91,276. Signaling Device ; Julius Sax, Bedford Square, 
England. Application filed July 30,1888, In an agpernaes 
or appliance for communicating orders or information from one 
place to another, a disc or moving pose provided with an ar- 
mature, a permanent magnet by which the disc is retained in 
one or the other of the two positions to which it may be 
brought, and an electro-magnet by which, when excited or 
energized, the disc can be moved from the position. 


391,319. Regulation of Electric Motors; Lander 8. 
Harris, Detroit, Mich. Apglication filed May 26, 1888. 
The results are accomplished by a uliar winding of the ma- 
chine whereby the current is shif through coarser or finer 
wire, thus producing the magnetic effects necessary to impart 
to the machine a greater or less speed and power, as it may be 
desired to vary the same, 


oo 1. Electrical Switch ; John 8. Adams, 


nd. r to the Jenney Electric Company, 
Application filed Apri 18, 1888, 


Indianapo- 


two cam points, a cam block baving corresponding cam points, 
and a square portion, the springs resting upon the sides of the 
square portion. 


391,356. Telephone Transmitter; William H. Collins, of 
Chicago, Ill., Assignor of one-half to Jacob Kirkner, of New 
York, N. Y., and Robert Bines, of Chicago, Ill. Apphcation 
filed April 20, 1887. The vibratory diapbragm and its elec- 
trodes, in combination with a second electrode provided with a 
mercury filled recess, and a yielding support carrying the sec- 
ond electrode and provided with a pin extending into the mer- 
cury. See illustration. 


891,364. Galvanic Belt; Edwin D. Granger, of St. 
Louis, Mo., Assignor to Elizabeth Granger. of Granville, 
Ohio, and Clorista E. Allen, of St. Louis, Mo. Application 
filed June 30, 1888. A galvanic belt arranged and constructed 
with a cluster of metallic discs or electrodes suspended from 
the supporting band and a suitable battery and conductors con- 
nected with the clusters of discs. 


391,304. Electric Railway System. David G. Weems, 
Baltimore, Md, Application filed June 5, 1888. In an 
electric railway system in which a train of cars is operated by 
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$91,856. TELEPHONE TRANSMITTER. 


a current from an electric rail,a series of contact points of 
varying resistance and in the motor circuit a switching lever 
adapted to engage therewith, a second lever connected with the 
first lever, and a plural series of yorvmg or adjustable wee on 
the line of road and in the path of the switching levers, where- 
by increased or reduced currents are automatically transmitted 
from the electric rail to the motor, 


Copies of the specifications and drawings complete of any of 
the patents mentioned in this record—or of any other patents 
issued since 1866—can be had for 25 cents. Give the date and 


of Indiana. | ™vmber of patent desired, and address Johnston’s Patent 
A pivoted switch bar having | Agency, Potter Building, N, Y, 








